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IGBOKWE (I.O.), MOHAMMED (A.). Variations biochimiques plas- 
matiques mises en évidence chez des chèvres R:d Sokoto infectées expé- 
rimentalement par Trypanosoma brucei. Revue Elev. Ivféd. vét. Pays trop., 
1992,45 (3-4) : 287-290 
Les variations biochimiques plasmatiques ont été étudiées durant 8 
semaines consécutives chez des chèvres Red Sokoto expérimentalement 
infectées par 1,6.107 Trypanosoma brucei injectés par voie intraveineuse. 
Le pouvoir infectieux de la souche 8/18 s’est révélé élevé. L’hématocrite 
moyen a diminué de façon significative entre la lère et la 8e semaine après 
l’infection (post-infection PI) (P c 0,05). Durant cette période, les concen- 
trations plasmatiques moyennes en bilirubine totale ont augmenté signifïca- 
tivement (P < 0,05). Les taux moyens de bilirubine conjuguée (directe) et 
de bilirubine libre (indirecte) ont augmenté significativement de la 2e à la 
8e semaine PI (P < 0,05). L’albuminémie moyenne n’a pas varié de façon 
sienificative (P > 0.05). mais les concentrations movennes en urotéines 
pl&matiques fotales’et en globulines ont augmenté significativement entre 
la 5e et la 8e semaine PI (P < 0,05). Aucune modification significative des 
concentrations moyennes en bicarbonates, de la créatininémië et de la cho- 
lestérolémie n’a été notée (P > 0,05). Mots clés : Chèvre Red Sokoto - 
Trypanosomose - Trypanosoma brucei - Infection expérimentale - 
Modification hématologique - Plasma sanguin - Nigeria. 

Introduction 

Trypanosoma brucei infections have been reported to 
cause disease in ruminants, horses, dogs, cats and 
rodents. The level of parasitaemia in infected domestic 
animals is not related to the course of the disease, whe- 
reas massive parasitaemia could be related to an acute 
course in rodents (15). The parasite is known to invade 
the connective tissues causing foci of degeneration and 
necrosis of interstitial and parenchymatous cells as well 
as to induce an extensive infiltration by lymphocytes, 
macrophages and plasma cells (15). LOSOS and IKEDE 
(15) had wondered whether a tendency for the parasite to 
invade a particular organ depended on the infected host 
species. REGENDANZ and HOEPPLI (20) s’uggested 
that the pathological changes in trypanosomosis could 
depend not only on the duration of infection but also on 
the species of the infected host. 

Pathological changes in the organs lead to alterations in 
their functions. It was the opinion of SEED and HALL (22) 
that greater emphasis should be given to the physiologi- 
cal changes which occur in the infected host in order to 
reach a better understanding of patient management. 
Therefore, they summarized reports on the çtranges in 
the biochemical parameters of infected laboratory animals 
which indicated liver dysfunction (22). 
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Goats have been used extensively in the investigation of 
the infectivity and virulence of various isolates of T. brucei 
(1% 

Studies on the plasma or serum biochemical changes in 
T. vivax and T. congolense infected goats have already 
been reported (2, 10, 14). The present study refers to 
some plasma biochemical changes in T. brucei intrave,- 
nous experimental infection of Sokoto Red goats in 
Not-thern Nigeria. 

Materials and Methods 

Male Sokoto Red goats aged 8-12 months and. weighing 
12-14 kg were used. They were purchased from the local 
livestock market and housed in fly-proof concrete floored 
pens. They were watered ad libitum and fed with Acacia 
albida pods and native hay prepared form Arachis hypo- 
gaea (groundnut) and Vigna unguiculata leaves (cow- 
pea). They were screened for infections by physical, 
blood and faecal examinations and were treated with thia- 
bendazole (ThibenzoleR, MSD) orally at 50 mg/kg body 
weight and kept under observation for 6 months before 
experiment. 

Four goats were infected intravenously with 1.6 x 1 O7 of 
Trypanosoma brucei strain 8/18 obtained from the 
National Institute for Trypanosomiasis Research, Vom, 
Nigeria. Another group of 4 goats served as uninfected 
controls. Infection period was 8 weeks after which the ani- 
mals were treated with diminazene aceturate* at 7 mg/kg 
body weight. 

Eight millilitres of blood were collected once a week on 
weeks 1, 2, 5 and 8 from the jugular vein of the control 
and infected goats into plastic containers with heparin as 
anticoagulant. Packed cell volume (PCV) was determined 
by the microhaematocrit method with centrifugation at 
12,000 g for 5 min. The plasma was harvested from the 
blood samples after centrifugation at 3,000 g for 10 min 
and stored at - 20°C in a freezer before analysis. 

Total plasma proteins (TPP) and albumin (Alb) concentra- 
tions were measured by biuret and bromocresol green 
methods, respectively (24). Plasma globulin (G~O) 
concentration was calculated as the difference between 
TPP and Alb concentrations. Colorimetric methods were 
used to measure plasma total bilirubin (TB) and direct bili- 
rubin (DB) concentrations after Van der Bergh’s reaction, 
plasma cholesterol (Cho) concentration after Liebermann- 
Buchard’s reaction and plasma creatinine (Cre) after 
Jaffe’s reaction (26). The plasma indirect bilirubin (IB) 
concentration was calculated as the difference between 
TB and DB concentrations. Plasma bicarbonate (HCO-s) 
concentration was measured by a titrimetric method (24). 

The data were summarized as mean + standard deviation 
(SD) and significant difference was assessed after a pai- 
red Student’s t-test adapted for small sample size (17). 

* BerenilR, Hoechst A.G., Germany. 
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Results 

The T. brucei strain 8/18 was highly infective. The infec- 
ted goats developed parasitaemia at about 4 days post- 
infection (PI). The changes in the PCV and plasma bio- 
chemical parameters of the control and infected goats are 
presented in table 1. The mean PCV of the infected goats 
significantly decreased from 1 to 8 weeks PI (P < 0.05). 
The mean plasma total bilirubin (TB) concentration of the 
infected goats significantly increased from 1 to 8 weeks 
PI (P c 0.05). The mean plasma DB and IB concentra- 
tions increased at 1 week PI, but not significantly 
(P > 0.05) and from 2 to 8 weeks PI, both parameters 
significantly increased (P c 0.05). The mean TPP and Glo 
concentrations of the infected goats significantly increa- 
sed between 5 and 8 weeks PI (P < 0.05) and the plasma 
Alb was unaffected throughout the period of infection. 
There were no significant changes in the mean plasma 
bicarbonate, creatinine and cholesterol concentrations 
(P > 0.05). 

Discussion 

The erythrocyte changes in this experiment have already 
been reported by IGBOKWE and MOHAMMED (13). 

There was a concurrent hyperbilirubinaemia and as the 
mean plasma total bilirubin concentration increased, the 
mean PCV decreased in the infected goats. EDWARDS 
et a/ (10) reported no change in the plasma bilirubin 
concentration in trypanosome-infected goats. 

The observed hyperbilirubinaemia suggested a severe 
extravascular haemolysis in the infected goats. The 
increase in plasma indirect bilirubin could be associated 
with haemolysis but the increase in plasma direct bilirubin 
may suggest either hepatic or extrahepatic involvements 
(7). The liver did not develop obvious lesions in T. brucei- 
infected goats (15) but ultrastructurally, a small number of 
hepatocytes were found to be degenerated in T. brucei 
infection of mice (4). Furthermore, AROWOLO et a/ (5) 

TABLE I Changes in the PCV andplasma biochemicalparameters (mean z!z SD) of 4 control and 4 T. brucei - infected goats. 

l- 

Parameters* 

PCV (%) 

TB (kmol!l) 

DB (pmol/l) 

IB (Fmol/l) 

TPP (g/l) 

Alb (g/l) 

Glo (g/l) 

HC0 (mmol/l) -3 

Cre (mmol/l) 

Cho (mmol/l) 

l- 

l- 

1 

Weeks post-infection 

0 1 2 5 8 

+ 29.9 f 3.9 33.0 f 0.1” 31.1 f1.2” 30.3 f 1.8” 33.0 * 0.3” 
++ 27.8 f 0.5 25.3 +2.2b 21.0f3.6b 18.0 f 2.5b 13.3 f 3.8b 

8.1 f 0.7 8.5 + 0.6" 8.8 f 0.7” 8.9 + 0.9” 8.4rt 1.2” 
8.1 f 0.8 10.5 + 2.0b 14.1 f 2.3b 14.2+ 1.5b 21.6 f 7.gb 

3.7+ 0.8 2.2 k 1.8 3.4 IL 0.8” 2.0 * 1.8” 3.9 * 0.7" 
3.5 310.8 4.7k2.5 5.8 f2.8b 6.6 f 3.0b 11.5 + 6.5b 

4.4k 0.8 4.9 k 0.9 4.8 f 0.7” 4.9 f 0.8" 5.1 2 1.2" 
4.6k 0.6 5.8 IL 1.5 8.4+ 3.0b 7.7 f l.gb 10.1 f 3.0b 

59.9 + 12.1 67.0 + 10.9 56.0 f li.2 59.1 f 11.8” 68.2 f 10.7” 
56.5+ 12.1 50.5 f 14.6 57.3 IL 13.2 74.0 IL 8.0b 88.3 31 6.2b 

39.4 f 8.5 48.0 f 7.0 42.0 rt 7.2 48.OL7.5 46.3 + 6.8 
38.0 + 9.1 37.8 f 7.5 43.0 f 6.5 47.0+ 3.2 43.3 rk 5.0 

19.8 f 7.0 19.2 + 7.1 14.9 k8.8 15.6 k 4.8" 19.2 f 6.5” 
18.5 + 7.3 12.8 + 8.3 14.3 * 6.7 27.0* 9.1b 45.0 * 4.1b 

25.4+5.0 28.Ok4.0 20.0 + 5.9 20.0 IL 6.1 20.8 + 6.9 
25.5 zk 5.8 24.0 f 6.2 20.354.5 23.5 f 8.7 19.8 f 2.6 

82.0+ 11.1 68.0 f 19.1 89.1 f 11.0 77.8f 11.7 83.4 + 10.5 
80.3 f 12.0 64.8 IL 19.8 82.0 f 18.1 79.3 f 9.5 114.8 + 37.9 

1 .o f 0.4 1 .l f 0.4 0.9 f 0.5 0.8f 0.5 1 .l * 0.4 
1 .o f 0.5 0.8 f 0.5 0.7 f 0.2 0.5 f 0.2 0.8+ 0.2 

* Packed ce// volume (PCV) ; total bilirubin (TB) ; direct bilirubin (DL?) ; indirect bilirubin (/B) ; total plasma protein (TPP) ; albumin (Alb) ; globulin (G/o) ; bicarbonate 
(HCO-J ; creatinine (Cre) ; cholesterol (Cho). 
a, 6, Mean f SD with different superscripts are .significant/y different (P < 0.05). 
+ control : ++ infected. 
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have shown that there may be depressed liver function in 
7. brucei infection of mice alter observing an increase in 
serum alkaline phosphatase and a decrease in serum 
cholinesterase. MOON et a/ (18) reported an increase in 
bromosulfophtalein retention in mice infected with T. rho- 
desiense which seemed to suggest a hepatocellular 
damage ; but it should be noted that bromosulfophtalein 
clearance could be impeded in hyperbilirubinaemic mice 
(7). 

There have been reports of decreased plasma albumin 
concentrations in several trypanosome infections (1) and 
it is thought that the decrease could be due to plasma 
expansion (1), proteinuria (6) or hepatocellular damage 
(3, 21, 25). We found that the plasma albumin concentra- 
tions in the infected goats were unaltered which seemed 
to suggest that plasma expansion, proteinuria or hepato- 
cellular damage might not have occurred significantly. 

It was observed that while the plasma albumin concentra- 
tion was unaltered, the total plasma protein concentration 
increased due to an increase in the plasma globulin 
concentration in the infected goats (table 1). The total 
plasma protein concentration was reported to be decrea- 
sed (14), unaltered (10) or increased (2) in trypanosome 
infections of goats. It was shown that total plasma protein 
concentration did not increase in trypanosome infected 
animals with little resistance, but increased in those with 
more resistance (1). It was proposed that there could be a 
non-spe.cific polyclonal stimulation of B-lymphocytes in 
infected animals (16, 27) which leads to the production of 
greater amounts of immunoglobulins (12). The increase in 
the plasma globulin fraction in our study was similar to the 
findings in T. vivax infection of goats (2, 14) and in trypa- 
nosome infections of other animal species (1). 

The review by ANOSA (1) does not contain any report of 
the acid-base balance in trypanosome infected animals. It 
was reported that pC0, increased concurrently with the 
plasma creatinine concentration in T. rhodesiense infec- 
tion of mice (18), which seemed to suggest that a renal 
impairment like glomerulonephritis reported in similar 
infections (19) might have occurred resulting in the accu- 
mulation of organic acid waste products (9). Our study did 
not show any significant changes in the plasma bicarbo- 
nate and creatinine concentrations in the infected goats 
(table 1). These findings seem to suggest that there may 
not have been considerable renal impairment in the infec- 
ted goats. LOSOS and IKEDE (15) did not report any 
renal damage in T. brucei infected goats. However, anti- 
basement membrane glomerulopathy was reported in T. 
brucei infection of mice (6) and plasma creatinine concen- 
tration increased in T. brucei infection of rabbits (11). 

In the present study, plasma cholesterol concentration 
was unaltered in infected goats. Hypercholesterolaemia 
has been repotted in rabbits infected with T. gambiense 
(8) and T. brucei (11). Hypercholesterolaemia was 
thought to indicate an energy deficit due to liver dysfunc- 
tion in trypanosome infected animals (22). 

Hypercholesterolaemia has been associated with liver 
and kidney diseases (7, 9). The absence of hypercholes- 
terolaemia in our study further suggests that the hepatic 
and renal dysfunctions may have been negligeable. 

Conclusion 

We showed that a high T. bruceiexperimental infection of 
Sokoto Red goats caused hyperbilirubinaemia and hyper- 
proteinaemia due to hyperglobulinaemia. However, no 
alterations were found in plasma albumin, bicarbonate, 
creatinine and cholesterol concentrations. These bioche- 
mical findings do not seem to suggest any considerable 
hepatic and renal impairments. 
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changes in experi&ntal Trypanosome &ucei infe;tion of Sokoto Red 
goats. Revue Elev. Méd. vét. Pays trop., 1992,45 (3-4) : 287-290 
Plasma biochemical changes were studied for 8 consecutive weeks in 
Sokoto Red goats experimentally infected by intravenous route injection of 
1.6 x 107 Trypanosoma brucei. The strain 8/18 was hiuhlv infective. The 
mean oackedcell volume sinniflcantlv decreased from 1 to 8 weeks nost- 
infection (PI) at P < 0.05. D;ring this.period, the mean plasma total b&u- 
bin concentrations significantly increased (P < 0.05). The mean plasma 
direct and indirect bilirubin concentrations signifïcantly increased frÔm 2 to 
8 weeks PI (P < 0.05). The mean plasma albumin concentrations did not 
vary significantly (P > 0.05), but the mean total plasma proteins and mean 
plasma globulin concentrations significantly increased between 5 and 8 
weeks post infection (P < 0.05). There were no signifïcant changes in the 
mean plasma bicarbonate, creatinine and cholesterol concentration 
(P > 0.05). Key words : Sokoto Red goat - Trypanosomosis - Trypanosoma 
brucei - Experimental infection - Haematological change - Plasma - 
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