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Original Research Article
COMPARATIVE ASSESSMENT OF DOGS EXPERIMENTALLY INFECTED WITH
SINGL E TRYPANOSOMA BRUCEI, ANCYLOSTOMA CANINUM AND CONJUNCT
TRYPANOSOMA BRUCEI AND ANCYLOSTOMA CANINUM INFECTIONS AND
TREATED WITH DIMINAZENE ACETURATE AND MEBENDAZOLE

Abstract

A comparative serum biochemistry assessment ofrarpatal infection with single and conjunct
Trypanosoma brucel (T. brucei), and Ancylostoma cannium (A. caninum) was carried out in a total of
sixteen mongrel breed of doghe dogs were randomly assigned into 4 groups &vidimimals in each
group as follows: GP I: Uninfected (control), GB Rncylostoma caninum infected, GP IlII:
Trypanosoma brucei infected, GP 1V: Conjunclrypanosoma brucel and A. caninum infection. Post
acclimatizationAncylostoma caninum infection was done on GPIl and GPIV alone. Two kegekater,
Trypanosoma brucei infection was done on GPIIl and GPIV. Three wepdist trypanosome infection;
GPIll and GPIV were treated with diminazene acdturdebendazole was used only on GPIl and
GPIV and a repeat treatment given 2 weeks latee 3érum biochemistry parameters showed a
significant (p< 0.05) increase in Total proteinGi®lll and GPIV. A significant (p< 0.05) decrease in
Total protein was recorded in GPII. Converselyréhgere significant (p< 0.05) decrease in albumin i
all the infected groups (GPIl, GPIlIl and GPIV). @ficant (p< 0.05) increases in the levels of
cholesterol and bilirubin were observed in GPILIIG&xd GPIV. However there was no significant (p

> 0.05) alteration in calcium level in all the infed groups compared with control.

Keywords: Biochemical changéeRk,ypanosoma brucel, Ancylostoma caninum, diminazene
aceturate, mebendazole.
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Trypanosomosis and ancylostomosis are parasitgasés which may occur in mixed infection in
dogs especially in the southeastern region of Nag€Ezeokonkwoet al., 2010; Nwoha,
2011).The effect of these parasites are best krimproper assessment of biochemistry profiles
to reveal the clinical status of animal, the ordanction, nutritional state and determine
therapeutic prescription (Mundirgt al., 2007; Bukowski, 2012). Biochemical assessment of
infected animals would also helps to determine ghegnosis of the diseases and the specific
therapeutic protocols and their accompanying effect the body (Payne and Payne, 1987). It
may be used in determining the effect of prolonged of therapy on vital organs of the body
including liver or kidney (Bukowski, 2012). In cloal biochemistry, the use of wide range of
properly chosen tests are preferred to a spe@Bt ih order to reveal the effect of a disease
condition in different systems of the body through process of pattern recognition. Hence in
trypanosomosis, serum biochemical analysis thougiiable and highly inconsistent reveals
effects on vital organs of the body and resultsetate to the degree of damage thus serves as
substantial prognostic and diagnostic tool in clipractice. Regrettably, previous studies on the
effects of trypanosomes on biochemical parametaid focused on single parasite species
infections with very little information availablenoancylostomosis or conjunct infection of
ancylostomosis and trypanosomosis in dogs. It exeflore imperative to assess the serum
biochemistry changes in dogs with singleypanosoma brucei and in combination withA.

caninum.

M aterials/M ethodology

Experimental Animals
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Sixteen indigenous breed of dogs of both sexeshiggbetween 4.0 and 8.0kg were used in
this experiment. The dogs were acclimatized for 8eks before commencement of the
experiment during which they were screened for ¢hlparasites and confirmed negative by
Giemsa-stain, thin blood smears and haematocrily lmafat method (Woo, 1970). They were
dewormed with tablets of mebendazole (Verfnidanssen-Cilag Ltd 50 - 100 Holmers Farm
Way, High Wycombe, Bucks, HP12 4EG UK) at the dos&00mg twice daily for 3 days and
also treated with sulfadimidine at the dose of 4&mgintramuscularly against systemic
opportunistic bacterial infections. The experimeatnmenced a week later. The animals were

kept in clean cages in a fly proof house and faddwlaily. Water was givead libitum.

Careof Experiment Animals

The care of the animals was in conformity with thedeline for animals’ experimentation of
Council for International Organization of Medicati&ces (CIOMS) for biomedical research
involving animals. The dogs were humanely caredafud treated throughout the study. They
were comfortably housed in properly ventilated pengood hygienic condition and provided

good and adequate feeding with clean portable ohgwater.
Parasites and infections
Trypanosoma brucei isolate

Trypanosoma brucei isolate used in the study was a local isolate abthifrom a clinically
infected dog from Nsukka area of Enugu State. Hutaie was typed and confirmed in the
department of Veterinary Parasitology and Entomgldgniversity of Nigeria Nsukka. The
parasites were maintained in rats and subsequeadgage in a donor dog from where the

experimental dogs were inoculated.
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Estimated 2.5x100f T. brucei suspended in 1ml of normal saline was used to inéach
experimental dog in the group, and 1 ml of wholeoll containing an estimated 2.5 x°10
parsites. The quantity of parasites inoculated essnated using the rapid matching method of

Herbert and Lumsden (1976).
Ancylostoma caninum I nfection

The concentration of larval suspension was estihatseing an automatic pipette (Biotht
Peoline®), according to the method of MAFF (1978mall doses of 20 ul larval suspensions
were placed as drops on a microscope slide andedumder x4 objective of a light microscope
(Ozympu®). Dogs were starved prior to infectionasoto establish infection. A dose of 200
infective L suspended in 1ml of distilled water were delivgsedos to each of the experimental

dogs, using a 2 ml syringe without needle.
Reconstitution of Diminazene aceturate

A 2.36g Veribiff a brand of trypanocide containing 1.05g of diamémez aceturate was
reconstituted with 15 ml distilled water accordit manufacturer's recommendation. The
volume of diminazene acetutate administered toviddal dog in GPIll and GPIV, were
calculated from their weight at the dose of 7 mg/iathe intramuscular route. Treatment was

done in all the groups (GPII, GPIIl and GPIV) oneks 6, 8, and 9.
Administration of M ebendazole

Tablets of mebendazole (VerrijnJanssen-Cilag Ltd 50 - 100 Holmers Farm Way, High
Wycombe, Bucks, HP12 4EG UM)as given at the dose of 100mg twice daily for Bsaxutive

days. Treatment was repeated 2 weeks later.
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Experimental Design

Dogs were randomly divided into 3 groups of 4 merabe each group. GROUP (GP) | was
uninfected dogs (control), GROUP (GP) Il was ingectvith Ancylostoma caninum, GROUP
(GP) 1l was Trypanosoma brucei infection, and GROUP (GP) IV was mixed infections o

Trypanosoma brucei and A. caninum.

One week post acclimatizatioAncylostoma caninum infection was done on GPIl and GPIV
alone. Two weeks latdirypanosoma bruce infections was done on GPIIlI and superimposed on
GPIV. Three weeks post trypanosome infection; GPIIl afd\Gwere treated with diminazene
aceturate. Mebendazole was used only on GPII arlf @Rd a repeat treatment given 2 weeks

later.

Serum Biochemistry
Blood Collection and Preparation of Serum Samples

Five milliliters of blood was collected throughetbephalic vein of each of the experimental dogs
and dispensed into dried appropriately labeledlstarst tubes with screw caps and kept slanted
and allowed to clot. The blood samples were imniefliatransported to the Department of

Veterinary Medicine Laboratory. The samples wefederoom temperature for about 2 hours to
yield sera and then centrifuged at 11000 revolstiper minute for 5 minutes and sera obtained
were separated into clean labeled tubes and sw@re@CC until analyzed for biochemical

constituents.

Biochemical Analysts

The serum Total protein, Bilirubin, aloumin, chaésl, and calcium were determined using

Randox Text Kits (55 Diamond Road, Crumlin, CouAtyrim, BT29 4QY,United Kingdom)
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according to the manufacturer’s prescriptions.
Statistical Analysis of Data

Data obtained from this study were presented anist@ndard error of mean (SEM). Statistical
significance were analyzed using one way analyisimgance (ANOVA) and Duncan’s multiple
range test with SPSS version 16 soft ware packdgeacceptance of level of Significance was at

P < 0.05 (Scenedor, and Cocharm, 1973).

Results

Total Protein

The result of total protein is shown in Table 1eféhwas significant (p< 0.05) decrease in totatgino

by week 3 in GPIl compared to other groups (Tabl&'the decreases in GPII progressed up to week 5.
Conversely a significant (p< 0.05) increase waspolesl by week 4 in GPIIl and by week 5 in GPIV.
Increases in both groups progressed up to weekGPhl and to week 9 in GPIV. Treatment was
instituted on week 6 in all the infected groups (GBPIIl and GPIV). Subsequently from week 6
there was no difference between GPIlI compared tb BBm week 10 to 12, there was no significant

difference between both GPIIl and GPIV compareGid.

Total Albumin

The result of the serum albumin level is shown ablé 2. From the result a significantly (p< 0.05)
decrease in Albumin concentration was only obsemedP1l on week 3 compared to GPI through out
the experimental period. However from week 3 thees a significant decrease in GPIIl and GPIV

compared to GPI. The decreases in both groupsgssgd up to week 7 in GPIII and week 8 in GPIV.
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From week 9 onwards no significant difference whseoved between GPIIl and GPIV compared to

GPI. However by week 12 there was a sudden dechedseth GPIIl and GPIV compared to GPI.

Total Bilirubin

The result of total bilirubin is shown in Table A. Significant (p < 0.05) increase in bilirubin

concentration was observed on week 6 In GPIl compar GPI through out the experiment.
Nevertheless by week 3 there were significant (p850increases in both GPIIl and GPIV. The
increases progressed up to week 6 in the grougsse§uently there was no significant difference

between GPIIl and GPIV compared to GPI.

Cholesterol

The result of serum cholesterol level is shown abl€ 3. Significant (p< 0.05) increase in choledter
level occurred in GPIl on week 3 to 6. There wasidden decrease were observed in both GPIIl and
GPIV on weeks 4, 5 and 6. Subsequently there wasigmficant difference between the groups

compared to GPI.

Calcium ion

The result of serum calcium ion level is shownTeible 2. There was no significant alteration in
calcium ion concentration in all the experimentadups (GPII, GPIIl and GPIV) except on week 3
which shows a significant (p<0.05) increase. Afi@mé there was no observable difference between

the groups (GPII, GPIIl and GPIV) compared to GPI.

Pack cell volume (PCV)

There was a significant (p<0.05) decrease in PCGRfl at week 3 post infection which progressed
up to week 7. Subsequently there was no signifi¢@art0.05) difference between GPIl and control

(GPI). Similarly significant (p<0.05) decrease i€\ was first observed in GPIV at week 4 post
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infection. The decrease continued in both GPIII @RIV from week 5 up to week 8. Subsequently

there was no significant difference between GRitl &PIV when compared to GPI.

Haemoglobin concentration (Hb)

As in PCV, there was a significant decrease (p<0r05ib of GPII starting from week 4 up to week 7
post infection. Also significant decreases wereadlguobserved in trypanosomes infected groups
starting from week 4 in GPIV and week 5 in GPllltopveek 8. Subsequently no difference was seen

between the groups (GPIIl and GPIV) compared tatrol.

Table 1. Mean t SE Total protein (mg/dl) of dogs with experimental single T. brucei, T. brucei and conjunct

T. brucei [ A. caninum infections and treated with diminazene aceturate and mebendazole.

Experimental GPI GPI| GPII| GPIV
Period(Weeks) (contral) (Ac) (Th) (Tb/Ac)
0 6.4+0.902 5.0+1.00% 5.2+1.002 6.0+0.502
1 6.7+0.302 6.2+0.30° 6.0+0.402 5.8+0.202
2 6.8+0.20° 6.0+0.70° 6.1+0.30° 5.9+0.10°
3 6.9+0.50° 5.0+0.30" 6.1+0.60° 6.0+0.30°
4 6.1+0.202 4.9+0.20° 7.0+0.50¢ 6.2+ 0.40°2
5 6.0+0.30° 4.0+0.30" 7.7+0.70° 6.6+0.20°
6 *+ 6.7+0.802 5.9+0.602 7.6+0.60" 7.8+ 0.50°
7 6.9+0.10% 6.0+0.202 7.0£0.40% 8.0+0.40"
8*+ 6.5+0.20° 5.2+0.40° 6.1+0.80° 8.0+0.60"
g * 6.8+0.60° 5.9+0.70° 6.3+0.20° 8.4+0.40°
10 6.5+0.502 6.0+0.302 6.5+0.502 6.5+0.202
11 6.6+0.20° 6.3+0.20° 6.6+0.30° 6.5+0.30°
12 6.2+0.20° 6.0+0.20° 7.0+0.30° 6.0+0.30°

Superscripts a b c represents the homogeneity between the experimental groups at probability P< 0.05.




167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

{ Infection witt. caninum
{} Infection with trypanosomes
+  Treatment with mebendazole
*  Treatment with diminazene aceturate
Ac  Ancylostoma caninum

Tb  Trypanosoma brucei



193  Table 2. Mean * SE Total Albumin (mg/dl) of dogs with experimental single T. brucei, T. brucei and

194 conjunct T. brucei / A. caninum infections and treated with diminazene aceturate and mebendazole.
Experimental GPI GPII GPIlI GPIV
Period(Weeks) (control) (Ac) (Th) (Tb/Ac)
0 1.9+0.50% 1.5+0.30% 1.9+0.20% 2.2+0.10°
1 ﬁ 2.6+0.20° 2.4+0.10° 2.1+0.40° 2.1+0.20°
2 2.7+0.20° 2.3+0.30° 2.3 +0.20° 2.1+0.40°
34 2.80.50° 2.240.20° 2.410.10° 2.240.30"
4 2.320.20° 2.50.20° 2.020.10%" 1.6+0.20"
5 2.6+0.20° 2.4+0.30° 1.5+0.10° 1.3+0.00°
6 *+ 2.00.50° 2.00.20° 1.4+0.20° 1.340.30"
7 2.410.20° 2.320.20° 1.740.10% 1.4+0.20%
8*+ 2.2+0.20° 2.6+0.30° 2.0+0.10° 2.0+0.10°
9* 2.5+0.10° 2.5+0.40° 2.2+0.10° 2.3+0.20°
10 2.5+0.20° 2.3+0.10° 2.3+0.20° 2.3+0.10°
11 2.4+0.10° 2.4+0.10° 2.3+0.10° 2.2+0.202
12 2.60.10° 1.9+0.40%° 1.6+0.10° 1.140.20"

195

196  Superscripts a b c represents the homogeneity between the experimental groups at probability P< 0.05.

197 f Infection withA. caninum

198 & Infection with trypanosomes

199 + Treatment with mebendazole

200 * Treatment with diminazene aceturate

201 Ac  Ancylostoma caninum

202 Tb  Trypanosoma brucei

203

204

205

206

207
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Table 3. Mean t SE Total Bilirubin (mg/dl) of dogs with experimental single T. brucei, T. brucei and
conjunct T. brucei / A. caninum infections and treated with diminazene aceturate and mebendazole.
Experimental GPI GPIl GPIlI GPIV
Period(Weeks) (control) (Ac) (Th) (Tb/Ac)
0 0.3+0.10° 0.4%0.00° 0.5+0.10° 0.4+0.40°
1 0.3+0.10° 0.3+0.10° 0.2+0.10% 0.2+0.10%
2 0.2+0.10° 0.3+0.10° 0.3+0.10° 0.3+0.00°
3 q}) 0.3+0.10° 0.30.00° 0.7+0.10° 0.7+0.10°
4 0.2+0.10° 0.2+0.00°% 0.7+0.20° 0.4+0.10°
S 0.2+0.10° 0.3+0.10° 0.3+0.10° 0.2+0.00°
6 *+ 0.2+0.10° 0.40.00° [ 0.520.10" 0.5:0.10%
7 0.4+0.10° 0.5+0.10° 0.3+0.10° 0.4+0.10°
8*+ 0.3+0.10° 0.3+0.10° 0.3+0.10° 0.3+0.10°
9= 0.2+0.10° 0.4+0.20° 0.3+0.20° 0.3+0.10°
10 0.3+0.30° 0.2+0.20° 0.3+0.10° 0.2+0.20°
11 0.2+0.10° 0.3+0.20° 0.2+0.10° 0.3+0.10°
12 0.3+0.10° 0.3+0.10° 0.3+0.10% 0.2+0.00%

211 Superscripts a b c represents the homogeneity batthe experimental groups at probabilityR05

212 | Infection withA. caninum

213 &  Infection with trypanosomes

214 +  Treatment with mebendazole
215 *  Treatment with diminazene acate
216 Ac Ancylostoma caninum

217 Tb Trypanosoma brucei

218

219

220

221
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Table 4. Mean t SE Cholesterol level (mg/dl) of dogs with experimental single T. brucei, T. brucei and
conjunct T. brucei / A. caninum infections and treated with diminazene aceturate and mebendazole.

Experimental GPI GPII GPIII GPIV
Period(Weeks) (control) (Ac) (Tb) (Tb/Ac)

0 78.3+15.902 198.0+55.00% | 182.0+19.40° 154.0+39.30°
1 | 138.1 +2.002 140.0+25.00% | 131.1 +0.802 110.0 £ 0.10°
2 128.0+ 3.70°2 130.2+8.90° 123.2+0.10° 119.3+3.00°
3 qp 121.0+10.80° 138.0+13.00%° | 124.0+9.002 120.0+5.70°2

4 121.0+3.002 132.0+3.00° 184.0+20.00° 146.0+18.70%°
5 141.0+26.80° 222.0+23.10° | 140.0+3.702 190.0+28.80%°
6 *+ 111.0+6.30° 177.0£15.00° | 200.0+38.40° 161.0+18.10%°
7 130.0+10.802 116.0+19.00% | 160.3+20.00? 120.0+10.002
8 * + 127.0+6.90° 88.0+19.30" 170.0+16.50° 130.0+15.30°
g * 125.0+3.00° 121.0+12.00% | 134.0+3.00° 125.0+3.202
10 130.0+2.90°2 125.0+3.60° 136.0+2.00° 126.0+2.50°2
11 124.0+2.002 136.0+3.402 132.0+2.00° 130.0+1.002
12 114.0+23.30° 134.0+3.00%* | 119.0+30.002 108.7+29.00°

225  Superscripts a b ¢ represents the homogeneity between the experimental groups at probability P< 0.05.

226 Infection with\. caninum

227 @ Infection with tryparmrses

228 + Treatment with mebendazole

229 * Treatment with diminazene aceturate
230 Ac Ancylostoma caninum

231 Tb  Trypanosoma brucel

232

233

234

235
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Table 5. Mean * SE Calcium ion conc.(mg/dl) of dogs with experimental single T. brucei, T. brucei and
conjunct T. brucei / A. caninum infections and treated with diminazene aceturate and mebendazole.

Experimental GPI GPII GPIlI GPIV
Period(Weeks) (Contral) (Ac) (Th) (Tb/Ac)
0 10.2+3.70° | 9.620.40° 9.0+1.20° 10.4+0.20°
1 10.1+2.00® | 9.5+1.00° 11.1+1.002 9.3+1.00°
2 9.2+1.00° 10.3+5.00° 9.1+1.00° 9.0+1.00°
3 c{}a 10.4+0.10° 10.1+0.20° 9.0+0.40° 9.3+0.50°
4 9.24+0.20% 10.2+0.30° 10.0+0.60° 9.0+0.40%°
5 8.0+1.10° 8.5+1.00° 7.6+2.20° 8.0+1.00°
6 *+ 7.8+1.00° 4.6+1.20° 8.3+1.80° 3.6+2.00°
7 9.1+1.30° 9.0+0.70° 10.3+2.30° 9.9+0.80°
8*+ 7.8+2.40° 7.5+10.00° 7.7+1.00° 4.0+2.40°
9 * 8.345.70° 7.3+0.50° 9.0+1.00° 8.5+3.00°
10 9.0+2.90° 8.9+2.00° 9.8+1.30° 9.4+2.90°
11 10.2+1.00®° | 9.0+2.00? 9.8+0.20° 9.8+2.00°
12 10.3+0.20® | 7.3x0.40° 7.7+1.00° 7.1+2.40°

Superscripts a b ¢ represents the homogeneity between the experimental groups at probability P< 0.05.

Infection witlA. caninum

Treatment with mebendazole

& Infection with trypanosomes
+
*

Treatment with diminazene acate

Ac  Ancylostoma caninum

Tb  Trypanosoma brucei




251 Table 6. Mean * SE PCV (%) of dogs with experimental single T. brucei, and conjunct with A. caninum

252 infections and treated with diminazene aceturate and mebendazole

253
254

255
256
257
258
259
260
261
262
263
264
265
266

Experimental
Period(Week)Is)

* 4+

GPI
(control)
39.8+2.10°

33.8+1.20°
34.7+1.00%
35.0+1.20%
35.5+2.00°
34.7+2.20°
36.7+0.90%
35.3+2.00%
36.0+1.50°
37.4+1.20°
34.3+0.30%
36.0+1.50?
39.0+1.50°

GPII
(Ac)
39.5+2.40°

33.4+2.09°
34.9+0.10°
27.0+1.10°
30.3+0.10°
24.5+1.30°
25.8+1.50"
27.3+1.40°
35.8+1.30°
36.8+1.60°
36.0+1.50°
38.7+0.80°

GPII|
(Tb)
37.5£3.20°

35.7+2.00°
35.9+1.09°
30.3+2.30°
37.0+0.30°
23.7+1.90°
16.0+1.50°
22.0+1.00"
26.7+2.00"
35.3+0.90°
36.3+2.80°
37.0+2.80°
38.0+2.007

GPVI
(Tb/ Ac)
39.0£2.00°

35.0+1.10°
33.9+0.10°
33.0+0.90°
23.8+0.60"
22.8+0.80"
15.8+2.00°

17.8+2.00°
22.5+1.90°
35.3+4.80°
33.3+0.90°
32.0+2.00°
33.7+2.60°

Superscripts a b c represents the homogeneity between the experimental groups at probability P< 0.05.

f  Infection withA. caninum

{} Infection with trypanosomes

+ Treatment with mebendazole

[ Treatment with diminazene aceturate

Ac  Ancylostoma caninum

Tb Trypanosoma brucei



267 Table 7. Mean + SE Haemoglobin concentration (mg/dl) of dogs with experimental single T. brucei and conjunct A.
268 caninum infections and treated with diminazene aceturate and mebendazole.

Experimental GPI GPII GPII1 GPVI
Period(Weeks) (control) (Ac) (Th) (Tb/Ac)

0 12.842.10% 12.5+2.40° 12.5+3.20° 12.0+2.00%
1 ﬂ 12.3+0.40° 12.0+0.30° 12.0+0.20° 12.2+0.10°%
2 12.4+0.20°% 12.1+0.20°% 12.3+0.70° 12.3+0.20°%
3 c{}) 12.5+1.20% 12.0+2.30% 13.5+2.30% 12.5+0.90%
4 12.6+2.00° 8.100.70" 11.2+0.50*  8.0£0.60"
5 12.4+2.20° 9.310.10° 8.7+0.90° 7.5+0.80"
6 *+ 12.6+0.90° 9.0+1.30° 8.2+0.30° 6.02.00°
7 12.7+2.00° 11.9+0.90®  8.60:0.90°  6.2+0.60°
8%+ 12.8+1.50° 12.0£0.70° 8.60+0.90°°  6.0+0.60"
9* 12.5+4.00% 12.2+0.00% 10.2+0.10% 9.0+1.80°
10 12.4+0.30° 12.4+1.10° 11.3+1.20° 10.6+0.90%
11 12.6+1.50° 12.5+0.70% 12.4+0.70° 12.6+1.10°%
12 12.0+0.10% 12.7+0.30% 12.0+0.30% 12.9+0.60°%

269  Superscripts a b c d represents the homogeneityekeatthe experimental groups at probability @.05.

270

271 f  Infection wit. caninum.

272 & Infection with trypanosomes

273

274 + Treatment with mebendazole

275 * Treatment with diminazene aceturate

276

277 Ac Ancylostoma caninum

278 Tb Trypanosoma brucei

279

280

281

282

283



284

285

286

287

288

289

290

291

292

293

294

295

Discussion



296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

The decrease (p<0.05) in total protein (TP) obskmé\. caninum infected group (GPII) agrees
with Nwohaet al. (2013) who recorded hypoproteinaemia in ancylostm This may be due to
protein loss enteropathy often encountered in ca$eancylostomosis. The marked increase
(P<0.05) recorded by thé"aveek in GPIII agrees with Ohaeri and Eluwa (20 Taiwoet

al. (2003) who reported hyperproteinaemia in case3.dirucel bruce infection in various
species of animals. This increase may be due tease inflammatory reactions associated with
trypanosome infection (Taiwet al., 2003; Akanjiet al., 2009). In humans, inflammatory
reactions cause release of variety of proteins wa#bociated influx of proteins into the blood
stream leading to hyperproteinaemia (Cardon, 1943¢neet al. (2010) and Biryomumaishei

al. (2003) recorded no significant difference (p>0.05he total protein of pigs and West Africa
Dwarf Goat (WADG) infected witA. brucei brucei, respectively. The persistent increase in total
protein in the conjunct group (GPIV) was due toapsk of infection with persistent
inflammatory reactions. Hyperproteinaemia has ksessociated with series of untowards effects
among which includes oxygen deficit. Negatively rgjeal proteins attract positively charged
rbcs forming a protein cover chain. This procesaitiin does not completely eliminate oxygen
uptake but severely inhibits oxygen carrying cagyaby rbcs (Cardon, 1943). This often led to
cell aging and degeneration seen in trypanoson{&sianem and Yusuf, 2008; Akargt al.,
2009) and may account for the severe disease indhi@nct group. The significant increase
in albumin in the experimental groups at week o wiost probably due to improved
diet and efficient food absorption. Dogs purchasenh the local market are more or less

ill fed and bound with both external and internatgsites which compromise their health

status. These parasites were adequately treatatgdte period of acclimatization and
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339

340

certified healthy for experimental purpose. Treaitmenabled efficient and proper food
assimilation and absorption thus influenced thédragrease in alboumin concentration.”
The significant (p<0.05) decreases observed tal talbumin in the trypanosome infected
groups (GPIIl and GPIV) may be attributed to thesloof albumin in urine which was
documented in cases of trypanososmosis (Agu andjE@002). The decrease recorded in the
Ancylostoma group (GPII) agrees with the previous record opdalfbuminaemia which was
attributed to enteropathy and loss of essentiaiants for synthesis of aloumin (Nwoletal.,

2013).

Transitory hyperbilirubinaemia in the trypanosonmdected groups could be attributed to
trypanosome-induced liver damage. Sequestratiolrygfanosoma brucei in the liver tissues
could induce liver dysfunction affecting its exangt function. This agrees with Akpet al.
(2008) inT. brucei infection in dogs. It may also be due destructidmed blood cells through
diverse means including hemorrhages as observegymificant (p<0.05) decrease in both the
PCV and Hb of the experimental groups (Table 5 @ndncrease in cholesterol level in both
trypanosomes (GPIIl and GPI1V) aAdcylostoma (GPII) groups were probably due to both liver
and kidney impairment in the dogs. Liver tissuesdpce clearance enzymes that aids in
excretion and elimination of triglycerides and #dipids tends to accumulate in cases of liver
impairment (Kary, 2008). Trypanosomes induced rlidysfunction previously seen in
hyperbilirubinaemia down played the excretory fimttof the liver resulting to increase in
cholesterol. Similarlyhepatotracheal migration @incylostoma caninum in young dogs in GPII
induced hepatic damage and resultant increaseritmseholesterol (Urquhast al., 1998). In
addition for some unexplained reasons, cholestev@ls increases in cases of kidney damage.

The triglycerides clearance enzymes produced inivke could become less active and perhaps
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resistant in kidney damage and therefore coulchbechuse of increases in cholesterol levels in
GPIl, GPIIl, and GPIV (Kary, 2008). Increase obsehn trypanosome groups agree with the
findings of Nakamura (1998) ii. brucei infection in rabbits and also with Abenga and Amos
(2006); Takeet and Fagbemi (2008)Tinb. gambiense infection in Monkey and’. congolense
infection in rabbits, respectively. It however aaglicts the findings of decrease level of
cholesterol in experimentdl. brucei /T.congolense infections in goats (Biryomumaishe al.,
2003) and inT. brucei brucei infection in pigs (Adamwet al., 2009). The significant (p<0.05)
increases observed in GPVI and GPV post treatmeas due to inapparent relapses. The
transient increase in calcium ion concentratioalirthe infected groups (GPII, GPIIl and GPIV)
could be disregarded as an important factor inamgsomosis and ancylostomosis infection in
dogs. Previous work of Osumhal. (1990) observed a significant (p<0.05) increaseailcium

ion of T. cruzi parasitized cells and attributed it to intracelfulelease of calcium deposit from
the host mitochondria. Generally serum biochemipagsameters analyzed showed most severe
alterations in the conjunct group compared to thgls infection. This was extrapolated from
the extended period of alteration in serum bioclksémiof the group compared to others.
Treatment with 7mg/kg diminazene aceturate and Y0fBmbendazole twice daily for 3 days
improved most of the altered serum biochemistrypeessiously observed by (Rashd al.,
2008). However the efficacy of diminazene acetuvede impaired by the resistant strainsTof

brucie. Nevertheless repeated doses effectively improvedltered conditions.

Conclusion: Biochemical changes observed in sitrglganosome bruceAncylostoma caninum
and conjunct infection offrypanosoma brucei/A.caninum were severe in the conjunct group
compared to the single infections. Treatment ofitifiected group with diminazene aceturate and

mebendazole improved the biochemistry conditions.
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