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ABSTRACT

Tneparosame draced infection is an imporiant protoroas diseose of dogs in tsetse
fly infested areas of Alrica. 1t is associated with great economic Josses in dogs. Diminezine
geeturate (DA] is commonly wsad in Mizeria for the manageiment of protozoan diseases

Koy worils
veards: Trymaessonig breeei

Himiaen RIS meluding trypanosomuosis, DA lias however beent found to Tive potential harmiul effect
ilrzimescular raube, . i W : i :
intERvenong rowle on the liver, heart, kidney and beain. The need to evaluaze the efficecy of DA administered
",f_."rmm"dﬂwu T intramuscularly *:and :II'I[I'EI"."EI'II]I.I‘:l}:’ i acute infection and evaluste the hinchemeal and
ey ek b cuat eardiovascular effect warrantad this study.
Article Ilistory In this stiudy, we compared the treamment of single doses of DA ntramuosculer
Reeeived: M Jul 2020 (ifm), and slow inlcavenous (/%) administration, Sixicen local dogs (-3 months) were
Accepted: 01 Sep 2020 used and grouped as Control (C), Tovpanosome infested {untreatsd, T13, Trvpanosome

infested {i'm treated, T2, and Trypanasems infested (il treated, T2).

DA was adminizterad 1o T2 and T3 eight days after inoculation Iry panosome
parasilaemin had been established. Dajly  body weight and  body  lemperature,
hacriatological tess, serologicn] tests, parasitaiemiz and electrocardiograms of the doas
were evaluated n eack group,

Results shuw a steady rise in tem persture after parasitiemiz which resolved afier
medlment. Thers were significant increases in packed cell volume, mean corpuscu la
haemoglobin concentrutidh, and creutinine, in the treated groups when coimpiared with the
control and untreated groups, Thers was significant inerease in rmphocyte count in T2
coinpared to the control as well, There was o reduction in Blood pressure of the infecred
untreiled group. The electrocardiogram data showed signilivant increase in PR interval
and QT interval in T1 end QT intervals in T1, T2, and T3 acrass SO s,

We conclude hal, though both routes elewred the rasitaemin a2l (e
intravenoes ronte was well wlemted, no summative comparalive pdvantage was secn over
the intramuscolar routes in the parameters observed in this study. Further work is needed
to examine if advantaoe can e ohservid in tong term prevention of relapse by the
infrEvenous roye,

L INTRODUCTION

Tevpanosomosis, & disease of several vertebrates is {Hamiltan, 2004}, It affects both homans and domestic
caused by e monophyletic proup of unicellular parasitic animals and is transmitted mainly by blocd feeding
flagellute protozow of the enus Frypanasama insects ealled tsetse flies (Kabayo, 2004),
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The clinigal signs in natural infection  include
progressive anaemia. lencocytosis, letharay, anorexia
oedema and weight loss (Mwangi ef af, 1993, Other
signs scen in T Bruced related infections reported by
other workers are progressive weights Ioss, apatly,
debility, cheek cedema, Tever (41°0), urlicarial patches
all ower the body, increased palpable Ivinph snode ansd
abdominal  nsensitivity  [(Souza  ef  al, Z003),
comjunctivitis, oedema of the limbs and lower parts,
progressive weakness, and gradus! paresis of the hind
limhs {Hemrers, 2003), enlarged submandilar lvmph
nodes and signs of renal compromise (Franciscato &
al., 2007},

Srudies on serum engymatic activily in expenmentally
infected animal showed an increased AST and the
increase was reported to be due to hepatic or muscle
tissue  lesions  (Franciscate ¢ af, 2007)
Lymphadenopathy and splenomegaly are featurss of
this infection, CMS lesions are infrequently abserved:
however, manifestation af nevrological symptom has
been attributed to the more adveanced stages of the
dizease (Chirimwami ef of , 1988).

Myocarditis with intense diffusze mononuclear cell
infiltrate affect the right ventricle and atrium with
cardiac [ibre depeneration similar to that of chagasic
myocarditis has been reported in dogs (Schijman et all,
20047,

Tryprnosomosis  can  simply  be  diapnosed by
demaonstration of the presence of trvpomastioote forms
af the protozoa in the blood by a blood smear stained
by the Giemse method or by a thick smear (Amora,
2004} ond viewed under microscope. Parasites ¢an also
be viewed in the buffy coat of centrifuged blood amang
other suphisticated methods.

Cases of relapse have been widely reported in Iuman
and animals (Pepin and Mbia, 2005, Whitelaw efal,
1985). In the stwdy by Cross af ol (2004), it was
discovered that majority of the relapses were recorded
within 12 months of discharge from the hospital in
humans.

Balaseparam ef ol (2006) in their work found a relapse
rate of 5% (n=33} in humans treated for human Alvica
trypenosomosis  caused by Treyponosoma  brocel
gambicnse and the only identified risk factor for
relapse was a CSF white cell count of 6-10 cells /mm’
rather than -5 cellsfum?®. Relapss has heen ohserved
i canine  toypanosomesis  clinical  managsment
{Gresne, 20120 Relapse is often experienced afier
trestment with diminazine aceturate (DAY eod it mostly
resulis in farality if nol properly managed.

Ga

This research work was therefore designed therefore o
evaluate the efficacy and safety of DA given
intramuscularly snd intravenously in the management
of  canine trvpanosomosis by sBrum
biochemistey, haematological, and
electrocardiopraphical mdices,

using,
cardiac

LXATERIALS AND METHODS

2.1, Animuls

Sixtoen focal dogs with an estimated age af 4-3 months
were sourced from local dog hreeders in [badan. The
animals were housed in expanded dog cages at the
YVeterinary Teoching Hospital, University of Ibadan
and dewormed 22 hours alter arrival. The animals were
allowed o acclimatize for four days and were screened
for trypanosomasis, constantly ohserved for signs for
ill-health and fed ad fbirm.

2.2, Parasites

T brucei organisms were oblainsd [rom Migerian
[nstitute of Trypanpsomosis Research (MNITR), Vom,
Platean State, Migeria in live rats and maintained
through passage {every 3-4 days) in rats. Parasilaemia
in rals wers confirmed from blood smears and observed
using 2 luhoratory microscope (Puris, ef ol 19820
2.3, Inoculation of Dogs and Animal Groupings
The dogs were divided into four groups of four dogs
gach. One group served as control () while the ather
theee proups (TL TZ, and T3} were infected with
Irypanosomes, Parasilasmia wos quantified using the
haemocytometer and desired infective dose established
(Schalm et al,, 1973).

Aototal of 12 dogs were incculated intraperitoneally
with approximately 1x10° T drncei (Dav 1) while
parasitaemia monitored on Days &, 13, 29 and 35, On
Cray 8, does i T2 and T3 were eealed wilh diminaesns
aceturate (XA} a8l the dossge of 3.5 mghkg by
intramuscular (ifm) (T2) and slow intravenous {i'v)
(T3] routes.

2.4, Clinical Parameters

2.4.1. Body Temperature

The rectal temperature wes aken daly using & digital
thermometer at the tme of acchmatization, after
inpculation and during the experiment and measured in
degree centigrade (*C),

24.2 Collection of Blood for Haematology and
Serolooy,

Blood was collected by ear pricks on slides as wet
mount e check for prresitaemia on deys 8, 13, 20 and
36 post infection,

Cmee weeklby, about 2mls of hlood was eoliccred from
the cephalic veins of all dogs in anti-coagulant tubes
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for standard haematological tests (haematoorit {PCY),
Hemeoglobin fevel (1), platelets, red and white blood
cells counts (Plat, RBC and WBC, ) mean
corpuscular hemoglobin concentration (MCHC), and
lvimpliocyies count.

In eddition, another 2ml of blood was collected amd
separated for scra, wsed for serolopical parameters
(Sodivm  (Ma)., Polassivm  (K), Chloride (Cl,
Biocarbonate (HCOs), Urea, Creatinine {CR),

2.4.3 Blood Pressure

The blond pressure (mmbg) of each doe, was taken
twice (at the onset and end of the expenment) using the
KEUTECH VET 400A automatic oscillometric
veterinary blood pressure monitor with the appropriate
sized cullyBodey ef al, 1996)

2.4.4. Electroeardiography

The electrocardiography measurements of each dog
were luken at the onset of the experiment, days 14 and
I% using a &7 lead computer ECG machine (EDAN
VE- 101407 as deseribed by Miller er af , (199%),
Electrocardiographic parameters taken were the P
duration {P-dur), P-R interval, QRS duration and QT
corrected Bazell (QTc B) and QT seament [all in
millzsecomls (ms)] and the R-amplitude in millivolts
(v,

1.5 Statistical Analysis

All data were analysed uvsing the SPSS software and
graph prism 5.0. The data was obtained as mean and
standard devialion and compared using student T-lest
and ANOVA as appropriate,

3. RESLLTS

The mean body weights of dogs used in this
experiment, a5 shown in figure |, varied from 3.8
428 kg in control grovp {control), 3.49-4.15 ke in
Trypanosoma infected but untreated group (T1), £.38-
321 kg in Trypunosoma infected, intramuscular
diminazsne acelurate freated group (T2) and 3.1-3.44
kg i infected, intravenous diminazene aceturate
treated [T3) group,

Also, the mesn body temperature readings
(Figure 2) for contral group from day one to day 12
viried [rem 385 to 357%. The average body
temtperature of group T was 38.5 °C on day 0. The
Lestperture rose on day 2 post infection to 39.4°C and
308 "C oon day 3. The average temperature
measurement from day 5 to day 12 ranped [rom 39, 7%
- 40.1"C. More so, the average rectal temperature
readings for T2 rose from 38.3"C on day 0to 39.9°C on

95

day 3, ranged between 399 and £0.1°C from days 3 o
& after infection. The mean temperate, however,
reduced 1o 383 *C oo doy O afler intramuscular
mjection of Jdiminazene acelurule on Jdoy & and it
further reduced to 37.9% on day 11, The rectel averame
temperature reading of group T3 was 38.63°C on day
0, it increased Lo 31.98°C on day 3 post infection, and
gradually mereaszed to 40.2°C on days 7 and 8. The
average rectal temperature measurements in days @ 10
&1, after it intravenous treatment with DA were 38
UC, 3R5YC and 33.1'C respectively.

Pamasitacmia was seen an the blond of dogs in
the 3 infected groups when observed microscopically
on day B, The control group did not show parasitasmia.
On days [3, and 29 only T1 showed perasitaemia while
the control, T2 and T3 did not show parasitasmia on the
weL mount microscopic examination.

The mean Hb was ohserved 1o be significantly
{P<0.05) higher in 12 when compared 1o T (Fizure 3)
The PCV was significantly (P<0.05) higher in groups
T2 and T3 when compared 10 TL (Figure 4). The
MCHT was significantly (P=0.03) lower in Ty when
compared (o the control group. It owas  however
significantly (P=0.05) higher in groups Tz and T2 when
compared respectively to the control and Ty proups
(Figure 3).

There was a non- significent (P=0.05) increasc
i WBC counts in group T1 when compared 1o the
vontrol, T2 and T3 groups (Figure 0), The lymphocyre
count however, showed a sipniticantly (P=0.05) highes
count in group T1 when compared to the contrel group
and significantly lower counts in groups 12 and 173
when compared to the control and 11 groups {Figure 7)

The serum biochemistry (Table 1} revesled no
significant deviation in the electrolylgs and metabalites
analvsad, however a rise in the level of hlood yrea
nitrogen {BLTN) and creatinine was observed in groups
T2 vnd T3.

The mean heart rate measurement across (e
group as shown in Figure [l ranged from 120-1:40
beats per minules bebween days 0 and 14, A
significantly (P=0.05) higher reading was reconded in
group TT when compared to the control group and a
significant {P<0.05) lower readings in T2 and T3 when
compared to that of group Tl on day 11 post infection,

The electrocardiogram revealed na significant
{P=0.05)difference in mean P wave readings across the
four proups on days 0, 14 and 19 post infection with
Trypanosoma {Figure [2).

The mean PR interval (Figure 13) was
sipnificantly  (P<0.05} highcr in group T: when
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compared with group Ti when measured in day 14 post
infection. The QRS readings on day U, I4 and 14
revealed no sianificant (P=0.03) ditferences ucross the
fpur groups when measured on days 0, 14 and 19
{Figure 143 The mean ¥lc seament (Figure 15) and
(3T (bazelle) (Figure L&) were significantly (P<0.035)

higher in groups T1, T2 and T3 when compared with
the control aroup on day 14, However, there was no
signilicant (P=0.03) difference in OTe segment BCross
{he groups on days 0 and 13- The R-wave amplitude
showed no significant (p=0.03) differences across the
groups when measuyes ol davs 0, 14and 19 (Figure 17)
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Table 1: The comparative effect of diminazene aceturate weatment on serom biochemisiry aunalyles and slecirolytes in

Tryparoroma briced infected dogs,
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4. DISCUSSION

The experimems showed o steady rise in body fever
after moculetion of trypanasomes in e dips which
persisted in the yntreated group. The rectal temperature
hawever returned to normal after treatment  with

Diminazene  agcturate through  both  powees
{intramuzeular  and intravenous). This rise in

semperature showed that there was fever and evidence
of cstablishment of Trypanosomal infection which was
also confirmed hy the positive parasitemis on wet
mounl microscopic examination. This finding was in
agreement with the reparts [rom many workers who
have associated Lrypanosomosis with tever (Morrison
aral, 1981 Kagawa ef al., 1983; Souwed, 2008), Greene
(2012} also reporied that fever and anorexia are clinical
Featnres of acute trypancsomesis in dogs.

The ohserved decrease in the haemoglobin
concentration of Tq dogs revealed anaemia which was
ot seen in Lthe treated groups and comtrol. This is
consistent with the reports of Harrus of al. (1985} and
Fasakomkwn et af, {20107 who reported that die clinical
features ol trypanosomosis include persistent fever,
pallor, lethargy, antorexia, weight loss, rnucapurlent
oenlonasal discharge, lymphadenapathy,
hepatosplencmegaly, variable periphecal oedema,
ahdaminal disteation due to assites, pericarditis, and
acular signs such 18 unilateral or bilateral uveitis,

carneal aedema, and J or keratitis, Greene {2012) also
reported anacmia as a teature of trypanasomasis. The
mean corpuscular haemaoglobin concentration was also
ohserved o decrease in the T, group which also
indicated anaemia. This finding was consistent with the
pesnlts of Kagiva ef al. (2006) who reported a decreased
MOHC in velvet monkeys inoculated with T.brucei
rhodensiense which started at the onset of the disease
and persistent Lhroughaut the period, The reduced
MOCHO is a measure of reduced oxygen CArmyng
capacity of each individual erythrocyte and the
persistence  throughout  the disease proccss may
geeounl for the dizziness, weakness and morlality
shserved in the untreated group. Habila e af. (2012)
aitributed  camses  of  aneemia 10 hasmaolysis,
erythrophagosyiosis, axidative stress  and lipad
peroxidation of erythrocyles. The treatment with DA
through both rowtes led to the recovery of the MCHC
indicating that one major TecOvery path of this drug i5
e inercase cellular oxyuen availability to the animals.
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The increased lymphocyte counl  Seen ubier
trypanaseme inogulation is consistent with the findings
of Shoda e al. (2001) who found out that T brecer 18
mitogenic for B lymphocyles and stimulated their
proliferation.  Allam e al. {2011) also reported
increased lymphoeyte counts in ailts experimentally
infected with T, bruced.

The level of creatining in local dogs was relatively law

when comparad Lo data in the literalure and this is likely
related to the relatively low muscle mass of local dogs.
Surprisingly, the level of ereatinine did not increasc
nfler  Leypamosome inoculation  unlike  what  was
reported by Allam el al, (20107 in gilts; rather
creatinine level inereased after treatment with DA in
woth routes sugsesting either a renal impairment or
muscular dezeneration. Further waork is needed to
affirm if this is however transient in nature.

The electrocardiogram of the dogs revealed signilicant
pralangation of PR T2 and prolongation of OT and
)Te (Hazette) in T1, T2 and T3 intervals on day Lwd
weeks afier noculation of Tbruced suagesting that
TypRNOSHmOsis G culse cordine arrhytimia which
was pot corrected immediately by ifv end im DA
treatment, This agrees with the repart of Cobucei &f al.
(2006} who found sinus arhythmia, low voltage QRS
complex and Q1 interval prolengation in o acule
HrY PEOSOMOSIS.

A decrease in blood prossure was scen in dogs altar
inoculation of T brucel which was cven lower afler
intravenous administration of DA although all figures
were within reference range for dogs. This uprees with
the reports of Steinman, & al. (1987} who reported the
low blood pressure after ntravenous administration of
MA in rats and Vogler and Rottcher, {1 G82) wha found
transient hypotension aiter intravenuous injection of DA
in camel.

5, Conclusion

This study showed that DA administered through both
ntramuscular and intravenous routes wits ahle Lo
reverse the fever, anasmia and cardiee archythmia
caused by T. brucei infection in dops at the
recommended dose without damaging the hearl and
kidnev. Although the slow intravencls roule was well
{oleruted, no summative comparative advanlage wis
caap over the intramuscular routes in the parametsts
ahsaryed in this study. Further work is nesded to
cxarmine the effect of the roules of administration of
DA treatment in chronic trypanosomosis and o
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evaluate the long term factoes of relapse [ollowing
Lrzatment
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