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ABSTRACT

The effect of trypanosome infection on serum protein and electrolyte levels was studied
in Red Sokoto goats inoculated with Trypanosoma vivax and treated, during the course
ofthe infection, with Berenial (diminazene aceturate), Samorin (isometamidium chloride)
and Novidiurh (homidium chloride).

During the infection total protein, albumin and albumin/globulin (A/G) ratio decrea-
sed significantly (P<0.05) while the globulin fraction and calcium increased progressively.
Chloride concentration was elevated by the third week post infection and, despite treat-
met, by the sixth week.

Untreated animals died within five to six weeks of patent infection showing terminal
hypoproteinaemia of 23.6% Treatment abolished trypanosomaemia within 48 hours and
reversed the effect of the infection by the second or third week post drug administration.
There were slight but insignificant differences in the levels of the parameters monitored in
the different drug-treated groups Howevei,four weeks post treatment preinfection levels
of total protein and albumin, were not achieved by Berenil nor was therapy associated

with modulation of the calcium and chloride concentrations to preinfection levels.
-
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INTRODUCTION the disease caused by the organism in

bovine hosts but reports of caprine

African animal trypanosomiasis is a and ovine infections are few. However,
debilitating disease of livestock. In recent evidence shows that the disease
Nigeria the most important trypano-  is prevalent in small ruminants (Kalu and

some species infecting ruminants is
Trypanosoma vivax. There lave been
vxtensive studies on most aspects of

Nigerian Journal of Animal Production 14(1987):33—39

Agu, 1984), result in huge financial
losses (Griffin and Allonby, 1979;
Kalu and Edeghere, 1985) and that these



34 KALUET AL

-small stock may serve as reservoirs of
infection to other domestic animals and
man (Mahmoud and elmalik, 1977;
Scott et al, 1983).

The physiological levels of enzymes
and other biochemical constituents of
Nigerian cattle (Qduye and Fasanmi,
1971; Saror and Coles, 1973; Coles,
1984; Gbodi and Chechet, 1981) and
goats (Gorczyca ef al, 1959; Oduye and
Adedevoh, 1976; Akerejola, 1977,
Oduye, 1980) have been documented.
Nevertheless studies on changes in
serum/plasma  constituents associated
with disease states have rarely been
reported (Garner, 1950; Kapu, 1975,
Gbodi and Chechet, 1981) Data on the
effect of trypanosomiasis on serum levels
of biochemical parameters of the rumi-
nant population are limited to the
studies on plasma aminoacid profiles
in cattle (Isoun et al, 1979). We report
the serum levels of biochemical para-
meters in apparently healthy and T.
vivax-intfected Red Sokoto goats and the
effects of frypanocides on these para
meters during the course of the disease.

MATERIALS AND MET{HODS

Thirty Red Sokoto male goats aged
between 1% and 3Y years, were purcha-
sed from an open market in Jengre,
Plateau State, housed in sheep/goat pens
and fed Acha hay supplemented with
concentrates. Water, salt licks and feed
were provided ad libitum. The goats
were checked for infection with trypano
somes and other blood parasites three
times a week: blood collected by jugular
puncture into Bijou bottles containing
EDTA was subjected to microscopic
examination by the wet film, Giemsa-
stained thin and thick films and the hae-

matocrit  centrifugation  techniques.
Clinical examinations were carried out
weekly on all animals. Also during an
acclimatization period of three months,
the animals are routinely treated with an
acaricide prophylactic doses of anthe-
Imintics and long acting antibiotics
(Embacycline LA May & Baker, Dagen-

ham, England).

The goats were divided into 5 groups
of six animals each. Groups 2 to 5
animals were each infected by subcu-
taneous inoculation of U.5—1.Uml of
donor goats blood containing approxi-
mately 1 x 10° T. wivax organisms.
Animals  in groups 34 and S5 were
treated with curative doses of dimina-
zene aceturate (Berenil, 3.5mg/kg),
isometamidium  chloride  (Samorin,
1.0mg/kg) and homidium chloride (Novi-
dium, 1.0mg/mg) respectively after four
weeks of patent infection.

Blood samples collected weekly by
jugular venipuncture into sterile uni-
versal bottles two weeks before
infection, and throughout the course of
the infection and treatment,” were
allowed to stand at room temperature
for 3 hours, centrifuged at 3000g for 10
minutes and sera separated and stored
at 20°C till analysed.

Albumin levels were determined by
the bromocresol green method described
by Doumas ef al (1971). Total protein
was estimated by the Biuret method,
while globulin and albumin/globulin
(A/G) ratio were calculated (Coles
1974). Calcium concentration was mea-
sured by the cresolphthalein complexone
technique (Varley, . 1976) and the
chioride was estimated as described by
Schales and Schales (1941).

The data were subjected to students
‘t" test and, where appropriate, by
regression analysis by the least square
method. Unless where stated, the value
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were regarded as statistically significant
at the 95% level.

RESULTS

Serum proteins

The mean serum biochemical Ievels
for all control animals during the ten-
week study period were 73.4g per litre
(g1 '),34.6g1 7 and38.5¢ 1 fortotal
protein, albumin and - globulin respec
tively. These were slightly higher, but
not significantly different from the
two week pre-experiment value for all
the clinically healthy goats Fig. 1
shows that during the four week course
of infection, total protein and albumin
decreased significantly (P<0.01) while
zlobulin values increased. Changes in
these parameters in the different treat-
ment groups showed only slight differ-
ences: decreases ranged from 14.70 to
20.51% for total protein and 15.15 to
20.57% for albumin,while the increase
in the globulin fraction ranged between
8.68% and 14.42%. The A/G ratio
decreased from a preinfection 'lelvel of
0.88+32 to 027+0.14. Changes associa-
ted with A/G showed wider individual
and group range than any other para-
meter.

In untreated animals there was a
miximuni decrease of 44.4% in albumin
values and a terminal hypoproteinaemia
(23.60%) by the sixth week post infec-
tion. Treatment with trypanocides rever-
sed the changes associated with trypano-
somaemia. Total protein and albumin
values increased relative to the pretreat-
ment levels while globulin decreased.

However  values resulting from
chemotherapy were not significantly
different from pretreatment levels till
the second week after treatment post
infection levels of total protein and al-
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bumin were either achieved or were not
significantly different from pre-infection
levels in the Samorin and Novidium
treated groups This was due to signifi
cant (P<0.01) increases of these para-
meters over pretreatment values between
the second and fourth weeks of drug
administration

Changes in serum electrolytes.

Mean weekly serum calcium concentra-
tion ranged from 8.106:0.75 to 1u.49+
1.08 mmol per litre (mmol 17 1) during
the study period in the control group
and ail the clinically healthy goats showed
a mean level of Y.27t0.48 mmol 1°1.
Infection resulted in significant increases
in calcium concentration between the
second and third weeks. For most of the
course of the infection, the concentra-
tion of this mineral was only slightly
higher than the mean pre-infection value
(Table 1). This finding was common to
both the treated (3,4 and 5) and non
treated (2) groups, except that hypocal-
cemia was recorded prior to death.
Besides, post treatment values for ani-
mals in groups 3 to 5 were lower than,
but not signficantly different from,
those of controls or the preinfection
values of groups 2 to 5.

Preinfection, a mean chioride ®vel of
108.73+3.27 mmol per litre was recor-
ded in all animals. Weekly mean values
for infected groups varied widely both '
during infection and following therapy.
Significantly higher values were obtained
only at the third and sixth week of infec
tion and occurred in all but the control
group (Table 1). Treatment did not
modulate the changes in calcium and
chloride levels in animals which had
undergone a four-week infection. Also
the trypanocide used did not affect
the changes in serum chloride levels.
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Table 1.

WEEKLY SERUM ELECTROLYTE LEVELS IN RED SOKOTO

GOATS DURING THE COURSE OF TRYPANOSOMA VIVAX

INFECTION AND FOLLOWING TREATMENT* WITH TRYPANOCIDES.

Group? | Para Weeks| Post | Infection
of meter
animals | (MeantSe} | 0 1 2 3 4 5 6 7 8
1 Calcium 929 | 892 10.05 338 984 | 1049] 899 | 8.16| 8.76
(mmol 1-')| 2054 | £1.25] =£1.10 | 2054 | +0.86 | *1.08| £0.68 | +0.78| *0.58
Chloride  |107.34 [133.04 | 119.15 {104.79 [107.74 | 106.07{115.25 | 9891 106.61
(Mmol 1-1)| +2.59 | 322 =7.14 | 825 | 825 | £10.78{t10.77 | £338| +8.08
2. Calcium 9.15 [ 10.25 1002 | 1121 9.44 10.73| 897 - -
+1.02 {+0.98 | 068 | *1.26 | +1.08 | *..40| +0.53 - -
Chloride  |106.90 [120.63 | 11695 {126.78 !110.50 | 138.80}128.05 - -
+426 1034 £6.32 | +8.62 | +9.88 | £14.09] +8.44
3. Calcium 946 | 938 10.82 | 1000} 9.73 988 896 | 9.16f 8.66
107 (166 +154| £1.08 | £1.08 | +043) x1.42 | +131{ 095
Chloride  [108.08 [105.51 | 117.57 [121.75 |107.91 | 125.87[137.00 [111.87] 110.69
£335 [+298( 504 | 788 | #4.96 | +1094| +9.82 | +8.66| *4.84
4. Calcium 9.01 |10.55 1048 | 12551 9.26 9.08| 896 | 9.15| 8.87
£.53 |+0,72| 113 £100| *0.83 | +048] £1.42 | +1.31| *301
Chloride [14.54 [103.96| 119.37 | 124.86 {125.88 | 137.28]113 .44 12281} 111.68
$9.83 | +8.01 | 983 %878 |+10.53 | +10.53| +8.69 | +8.82]210.23
S Calcium 9.16 | 9.86 1106 1102 | 984 963 946 | 961! 9.01
+0.81 | +1.38 $0.09 | 084 £1.10 +110) +1.06 | £0.89| %0.55
Chloride |106.77 |10563 | 130.67 {116.15 [109.18 | 135.57{128.13 [127.74| 124.57
+738 [£9.78 1 947 [£11.66 | £7.58 | x11.04| +9.63 | +8.64| +10.38
*All treatment instituted after the 4th week post infection 3. Infected, Berenil — treated.
a Groups 1. Non-infected non-treated controls. 4. Infected, Samorin —treated.

2. Infected, non-treated (most animals dead by 7th 5.

Week).

+ SE= Standard Error.

Infected, Novidium—treated.
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DISCUSSION

The concentration of serum components
in clinically healthy Red Sokoto goats
were similar to those reported for total
protein, albumin and A/G ratio by
Egbunike er al (1979), and for calcium
and chloride levels by Coles (1974) and
Akerejola (1977) in Nigerian goats. T.
vivax infection in the animals resulted
in fulminating parasitaemia and termi-
nated fatally within six weeks. Consis-
tently low levels of total protein and
albumin during infection are in agree
ment with the findings in cattle suffering
from trypanosome infections (Garner,
1950) and streptothricosis (Kapu, 1975;
Gbodi and Chechet, 1981). On the other
hand, Anosa and Isoun (1976) reported
higher total protein values in sheep (but
less in goats) infected with T. vivax.
Also'Valli et al (1980) did not find any
changes in total plasma protein levels in
neonatal calves infected with T. con-
golense though six month old calves in-
fected with the same strain had signifi-
cantly lower values than control animals.
These differences would suggest that
changes in protein constituents of ani-
mals undergoing trypanosome infections
may be related to the level of parasi-
taemia and the susceptibility of the host
to the infecting trypanosome species.
Decreased total protein was due to the
high level of albumin (Fig. 1). Decreased
albumin concentration would, at least
in part, be brought about by increased
plasma volume similar to that reported
in sheep (Clarkson, 1968) and be
compensated for by increases in the «
and B globulin fractions at different
times during the course of the infection.
This would result in total protein levels
remaining constant as reported by
Valli et al (1980).

Fiennes (1970) reported that calcium

levels were low at the time of relapse in
calves infected with trypanoesomes. Qur
results indicate that consistent increase
in calcium levels occur in goats infected
with 7. vivax and that therapy is not
accompanied by a return fo preinfec-
tion levels. This would be supported by
the fact that plasma calcium levels vary
with the level of plasma proteins (Coles,
1974). Decreased protein levels during
infection might have resulted in release
of part of the protein-bound calcium.
However this may not be the only
mechanism involved in the changes in
calcium concentration because (i). the
lowest of plasma proteins post infection
(4th week, Fig. 1) did not coincide with
the highest increase in calcium level in
serum and (ii) increases in total protein
concentration following treatment were
not accompanied by proportionate
decreases in calcium elecfrolyte levels.
Chloride levels have been reported to
increase during relapse in bovine infec-
tions (Fiennes, 1970). However the
relapse phenomena which occured only in
Berenil-treated caprine hosts may not be
responsible for elevated chloride levels
recorded in all infected animals.
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