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1. Introdmction

Ofjective: To investigate the effent of diminazens anshirats ([14) alone or in combination with
either levamisole and/or Vitamin C in albino rats experimentally infected with Trypencsoms
brucei lruced, Methods: Thirty adult mele albino rats, mpdomly assigned into & groupe (A—F) of 5
rata each wers wsad. They wars sither infucted with 1107 trypanmsorees intraparitomeally (groupa
A-E} or uninfected (group F). The different groups were treated respectively as follows: group
A—with 3.5 mg/kg DiA; group B-3.5 mgfkg DA and 7.5 mgfkg levamisole; group C-2.5 mgfkg DA
and 100 mglkg vitamin C; and group B33 mgfkg DA and 7.5 mglkg levamisole and 100 mglkg
vitamin C. Group E was left untreated. Parameters assessed inelode; rectal temperature, body
weight changes, packed cell volume (PTV), Haemoglobin concentration (Hby, total leucoeyts count
Average pre—patent pexiod of 5 days wan xecomded, Parasites in the blood were cleared in all
treated groupa {(A—D) within 43 hours post ireatment (PT}. Unireated mie in group E died batween
25 and 32 daya post infaction (PT). Relapes was not reeorded in all the treated groope (A-T).
The initial reduction in PCV, Bb, TLG and increases in rectal tempersture follewing infection
wexe reversed by the trestments, The rats that received drug combinations (groupe B, £ and I
ehowed faster and higher recovery rates than the iminfectad control and group A. Comsclmgions:
Levamigole and/or ¥itamin G combination with DA were more effective in the treatment of rate
infectsd with Trypanesome brucei brucei,

available means to protect and maintain livestock despite
the short comings of these measures include taetse control

sizategies, chemotherapy and chemoprophylaxis and use of

African animal trypanosomosis is a disease caused by
a group of protozean haemoflagellate parasites of the
genus Trypanosoma. They produce pemsistent infection
in the blood and induce profound immunosuppressionit],
The discase continues to be a major sethack of livestock
production in Nigeria despite attempts to conirol the
discase, It has also been known to affect humans causing
a condition called sleeping aickness3l. Currently there
is no effective vaccine against the dieease. However, the
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trypanotolerant livestockidl. In Africs, control relies mainly
on chemotherapy and chemoprophylaxia using salts of three
compouds — diminazene, homidium and isomethamidium{s].
In Nigeria diminazens aceturate is the most commonly
used therapeutic agent while Isometamidium chloride is
the most commonly used prophylactic agentls.7]. Despite
this, treatment of trypanosomosis is faced with challenges
of drug resistance due to wrong use of drugs, and presence
of few trypanocides®¥]. The inability of readily available
drugs to cross the blood—brain bartier and toxicity are also
major concerns in chemotherapy of trypancsomosialio,il],
The challenge therefore Lies in the careful management of
the few trypanocides in order to minimise resistance and
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prolong the usefulness of these dnugsi12.13], Some of these
strategies include sanative pairsll4l, combination therapy(15]
and high dose and repest treatment regimeni14],

Trypanacsomasis is associated with generalized
immunosuppreasion in infected hosts and the efficiency of
the host's immune system is vital in the evertual destruction
of the paragite, It iz therefore conceivable that co—
administration of trypanocides with agents known to have
immunostimulatory and antioxidant properties may enhance
their therapentic activity and officacy, henoe the study,

2, Materials and methods
2.1, Experimental animals

Thirty adult male albina rats uszed for this study were
chtained from the breeding colony of the Department of
Zoology, University of Nigeria, Noukka. They were assigmed
into 6 groups of 5 rats each and kept in metal cages in the
laboratory animal unit of the Department of Veterinary
Parasitelogy and Entomology, University of Nigeria Nsukka.
The rats were fed standand rat feed (Vital feeds®, The mmts
wete acelimatized for two weeks prior to commencement of

the experiment.
2.2, Trypanosomes

The Trypanosoma brucei (T. brucei) brucei nsed in this
study was originally isolated from a hunting dog presented
at the Veterinary Teaching Hospital, University of Nigeria
Naukka. The parasites were identified morphologicallyll7]
and by the blood incubation infectivity test (BITTYLE. They
were maintained in mice from which donor rats were first
infected.

2.3, Experimental drugs
Three drugs used for this experiment include diminazene

aceturate (Trypazen® Pantex Holland), Levamisole
hydrochloride (Eagle Company Korea), and Vitamin C
{Jinling Pharm Ching),

2.4. infection of experimental rats

Infected blood from the donor mits were obtained from the
retrabulbar plexus via the median canthus of the eye into
sample hottles containing ethylene diamine tetra acetate
(EDTA). Infected blood wae then diluted in phosphate
buffered galine (PBS). Each rat was then infected with 1 x 10°
trypanosomes suspended in 0.2 mL of PBS intraperitoneally.

2.5, Experimental design

The thirty Sprague Dawley albina rats used were randomly
assigned to six groups {A—F) of five rats each. All rats
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in groups A—E were infected with 1 x 10° trypancsomes
intraperitoneally while group F were left as uninfected
control. Rats in group A-D were treated with 3.5 mglkg
diminazene aceturate intramuscularly 7 d post infection
(PI;. However, rats in groups B, C and D received further
treatments with levamisole at 7.5 mg/kg body weight
guboutaneously, vitamin C at 100 mg/kg hody weight
intraperitoneally and a combination of levamiscle and
vilamin C at same doses respectively. Rate in group E wers
ledt umtreated as infected control,

2.8, Poromeiers for assessing efficocy of treatments

The efficacy of irestmenis wae assessed weekly using the
following parameters: weight changes, rectal temperature,
packed cell volumel1%1; haemoglobin concentration, total
and differential white blood cell counts(20l. Also clinical
gigne were ohserved throughowmt the period of irdection and
treatments. Survivahility of the Tats were also monitored and
recorded.

2.7, Statistical analysis

Data obtained were computed inte means and analysed
ueing analysis of variance (ANOVA). The means were

geparated at post hor using Duncan’s Multiple Range tesif1]
at 95% confidence interval.

3. Results

3.1. Parasitnemia

An average pre patent period of 5 days was recorded in all
infected rais. Parasitaemia increased uniil day 7 PI when

the rats in groups A-D were treated. All rats in group E
died between day 25 and 32 PI (Table 1). The clinical signs
obaerved were ancrexia, starry hair coat, cuddling, weakness
and depression, These signs disappeared gradually following
treatment in groups A—D while the signs remained in the
untreated group E in addition to the reluctance to move,
facial oedema, enlarged abdemen and death, The treated
rats remained aparasitaemic throughout the experiment. No
relapee of infection was recorded in any of the treatment

3.2. Rectol temperature

The mean rectal temperature of infected rats was
gigmificantly higher (P<0.05) in group E (infected untreated)
at days 14 and 21 PI than in the infected treated and
uninfected unireated groups (Table 2), However, there was a
gignificantly higher mean rectal temperature (P<0.05) of rats
in group B (day 28 PT) and group C (days 21, 42, 56 and 70
PT) than in the uninfected conirol and other tremted groups.
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3.3. Proportional weight changes

There was a significant decrease (P<0.05) in the mean
proporiional weight change in rate of group B (Table
3) when compared with other infected groups and the
uninfeeted control at day 14 (7 days PT). However, there was
a significantly lower (P<0.05) weight change in the infected
untreated group E, at day 28 PL, with subsequent death of all
rats in this group. Similarly, the proportional weight change
of rats in group B was significantly lower (P<0.05) than the
uninfected contral at days 14, 21, 28, 35, 42 and 49 P1.

3.4. Packed cell Volume (PCY)

The PCV of rats in the infected groups was significantly
lower (P<0.05) than thoge of the iminfected untreated group F
at day 7 PI (Table 4). However, 14 days after treatment (day 21
P1} the mean PCV values of rats in group E was significantly
lowrer (P<0.05) than those of the uninfected contral and other
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treated groups. This continued ]l the death of all rats in
group E. There was a significantly lower (P<0.05) PCY of rats
in group A {DA only) than the other treated groups as well as
the uninfected control group at days 14, 21, 42, 56 and 70 PT
whereas other treated groups (C and D) were not significantly
different (P>(.05) with the uninfected control group F.

3.5. Haemoglobin concentration (Hb)

The Mean Hb of all infected groups and the control were
not significant (P>0.05) at 7 days PI (Table 5). However,
the infected untreated control had significantly lower
Haemoglobin concentration (P<0.05) than the uninfected
unireaied and other treated groups at day 14 PI (7 days FPT).
Thiz decrease continued for all rats in this group group £
until death of all rats in the group. However, the mean Hb of
rats in all treated groups continued to appreciate, although
they were significantly lower (P<0.05) than the uninfected
comtrol.

I'able 1
Parasitaemia of T, brucel brucei infected rats treated with diminazene aceturate, and either levamisole or vitamin C combinations.
Days Grroup A Coroup B Group C Group D Group E Coroup F
0 0/5 /5 /5 /5 /5 045
7 5/5 5/5 5/5 5/ 515 0/5
14 0/5 (M3 /5 0/5 515 (15
21 /5 (3 /5 0/ 515 /5
28 0/5 (3 /5 075 22 (15
35 0/5 /5 /s 0/5 (/0 /5
42 0/5 /5 /s /5 0/0 /5
49 045 /5 /s 0/5 00 /5
a6 5 /5 /s /5 0/0 /5
63 0/5 (/5 s /5 00 0/5
70 045 /5 /s 0r5 0:0 0r5
77 0/5 (/5 (/5 0/5 00 0/5

Numerator: Number of rats |J|F!~j|j\i'l Denominator: Number infected and son ':\.'iJI‘r',_

“!\sllp A: Infected and treated with 3.5 Jlll'_'_.'rk'! DA: ljl\nI|J B: Infeeted and treated with 3.5 m.'_r.l'k:_r DA+ 7.5 llllt_f‘?'}._u, ]t'\'.;itlliratlli-: U[crll]i C: Infectad

and treated with 3.5 mglkg DA + 100 mg/kg Vitamin C; Group I Infected and reated with 3.5 mglkg DA + 7.5 ma'kg levamisole + 100 mglkg

Vitamin C: Group E: Infected and untreated; Group F: Uninfected and untreated.

2

I'able

Mean lemperature + SEM {( } of rats infected with T, bruced frucet and treated with diminazene aceturate alone, or in combination with either

levamisale or vitamin C or bath.

Days Coroup A Group B Group C Ceroup 1) Group B Group I

0 3636033 36.84=0.22" 36.76+0.36" 36.44+0.16' 36.7+0.14° 36.600.18

T# 36.560.26" 36.52+051" 37.08+0.27" 37.08+0.39° 36.66£0.11° 36.33+0.26
14 37.140.157 3644010 37.62+0.22" 37.26+0.08" 37.7420.07" 36832006
21 37.02+0.32% 36.92+0.12" 37.0620.17" 37.00£0.15" 37.26+0.22" 36.60+0.12°
28 36.82+0.07 316.98+0,22" 37.40+0.28' 37.12+0.09" 36.08+0.17" 36.70+0.14"
a5 36.12+0.18 36.88+0.24" 36.5820.36" 36.52+0.317 0.0020.00" 33.90+0.13
42 36642027 FT.060.16" 36.900.38 36.80+0.27" O.00£0.00° 36.63+0.10°
449 36.76x0.2(0" 36.90=0.19" 37.4220.36" 36.52+0.25 0.00£0.00 36.45+0.21°
36 36.50+0.06° 36.80£0.25 36.72+0.13" 36.68+0.12" O.00£0.00 36.53+0.16
63 36.68£0.20" 36.80=0.11" 37242031 36.56x0.13" 0.00£0.00 36.08£0.21"
T 36.64+0.12° 36.32:0.13" 36.62+0.10° 36.62+0.12° 0.00£0.00 36.530.15"
77 A6.84x0.04 36.54=0.08" 37.20:0.18" 36.76£0.12 O.00£0.00 36.40£0.10°

Different -.l:p:'lr-ft'li||l in a row indicates significant dilference between the SrOUp e al I:Jr'{fl_[ﬁ_l_ #l'reatment 1{;“_



Table 3

Mean proportional body weight changes (g) of vats infected with T. brucei brueei and treated with diminazene aceturate alone, or in combination

with either levamisole or vitamin C or both.
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Days Group A Group B Group G Group D Group E Group F

0 1.O0=0.00" 1.00=0.00" 100007 1.000.00° 100,00 L.O0=0.00"

7# 1.02+0.03" L.O1+0.01" 1.02+0.01° 1.01+0.01° 1.05+0.02° 1.050.03"
14 1.02+0.02" 0.96=0.01" 104002 1.03x0.01" 1.09+0.02" 1.08=0.02"
21 1.0320.02" 0.97£0.02' 1110067 1050037 L0820.03" L09£0.03"
28 1.04=0.02" 0.98=0.02" 108002 1.06+0.02° 0.86=0.01' 1.10+0.03"
35 1.05+0.02" 0.980.03 1080027 1.10+0.01" 0.00£0.00 1.11=0.02"
42 1.03+0.02" 1.02+0.03" 106003 1.10+0.02" L00x0.00 1.11+0.02"
49 1.0220.03" 0.98+0.04" 1.05£0.03" 1080027 0.00=0.00 1.11=0.02"
56 0.99+0.02" 1.05£0.03" 1.04£0.03" 1.10+0.02° 0.00=0.00 1.09+0.04"
63 1.00=0.02' 1.0420.03" 1052003 1.11+0.02" 0.00£0.00) 1.12+0.02"
0 1.0420.02™ 0.99:0.03" 108003 1.11+0.02" 0.00£0.00) 1.1520.03"
17 1.02+0.02" (.9620.03' 1.0d+0.04" 1070037 (LO0=0.00 1.14+0.02"

Different superseript in a row indicates significant dilference between the group mean at (P<0.035). *Treatment day.,

Table 4

Mean packed cell volume (%) of matz infected with T, brucel firucet and treated with diminazene aceturate alone, or in combination with either

levamizole or vitamin € or bath.

DAY Group A Group B Group C Group 1 Group E Group F

0 44.60+1.69" 44.20+3.09" 44.40+1.94" 43 242 08" 53.80+1.46" 43.75+2.06"

ks 37.60+1.98" 400.40=1.86" 40,40£2.20" 38.2+0.01" 37.80+1.39" 44.25+1.93"
14 34.40+1.60" 38.20=1.16" 35.80+2.27' 37.8+3.51" 37.80+2.94" 46.00+2.16"
21 40.60+1.21" 43.40=1.25" 44.00£1.14" 42.4+1 60" 32.60+0.24' 45.75+2.17"
28 41.00+2.02" 45.60+0.93" 44.60+1.63" 41.6+2.73" 30.40+0.24' 47.75+0.63
a5 41.00+1.26° 43.60+2.54" 42.40+1.54" 39.8+1.43° 0.0020.00 42.25+1.03"
42 40.60+093° 40.40£1.57" 44.60+0.98" 41.422 38" 0.0020.00 43.00£0.91°
49 40.20+1.56" 41.00+1.52" 40.40+0.68' 41.2+1.03" (.0020.00 44.75£1.03*
56 41.00+1.30° 43402093 40.60£0.93" 40.2+1 .43 0.000.00 42.75+2.46"
a3 34.80+1.11" 37.80=1.50" 36.20£1.77" 36.4+1.81" 0.00£0.00 40.00+2.04°
70 39.60+0.68° 42.20+1.32" 42.00+0.55" 42 4+1.69" (.00£0.00 42 .00+1.08"
77 41.20+0.49 42 $0+2.06" 45.00+0.45" 42 441 33" 0.00£0.00 46.50£0.65°

Different superseript in a row indicates significant difference between the group mean at (P<0,05). *Treatment day.

Table 5

Mean haemoglohin concentration (g/dL) of rats infected with T briecei brucei and treated with diminazene aceturate alone, or in combination with

either levamisole or vitamin C or both.

Group B

Giroup €

Giroup 1

Group K

Group I

Drays Group A

0 13.52+0.32"

74 15.66+0.91"
14 11.60+0.58"
21 12.7620.83"
28 11.62+0.71
as 15.46x1.51"
42 12.94:0.41"
49 11.52+0.25
56 14.04+0.56"
63 12.36+0.51"
70 12.12+0.78"
77 13.40+0.41°

13.36+0.52
16.4420.36"
14.14£0,96"
13.1820.49"
13.52+0.32"
13.642085"
12.14=0.16"
11.620.77
12.8620.50"
13.761.14"
12.5020.64"
12.1820.55"

14.30+0.28"
13.88+0.88"
12.68+1.35"
12.280.67
13.52+0.51"
13.70+0.96"
13.14+0.63"
12.06£0.34"
12.18+0.54"
11.840.30"
13.30+0.54"
13.72+0.37"

15.26:0.38"
13.84=1.01°
13.02:0.91°
11.46:0.39"
13.4621.24°
11.62+1.07°
12.440.46"
13.60+0.78"
13.6020.85"
11.18+0.58"
12.28+0.79"
12.7820.76"

15.10£0.80'
14.16+0,89"
9.6420.79"
9.48+0.68
9.2620,64"
(.00£0.00
(0.00£0.00
(.00£0.00
(0.00+0.00
0.00+0.00
(.00+0.00
(.00£0.00

14.9020.26"
14.83+0.32°
13.98+0.39"
15.65£0.03"
13.43+0.83"
11.95:023°
1333032
11.78:+0.14"
13.60£0.78"
13.70£0.10°
13.78+0.24"
13.15£0.45"

Different superseript in a row indicates significant difference between the group mean at (P<0,035). *Treatment day.
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3.6, Toral leucocyte coums (TLC)

There was a significantly lower TLC (P<0.05) in groups
B and I} at day 7 PT when compared with the uninfected
unireated and other infected groups (Table 6). The
significantly lower TLC (P<0.05) seen in the infected
untreated group at day 14 PT when comvpared to other groups
continued till the death of all rats in that group. Apart from
the significantly kigher (P<0.05) TLC in group B at day 21 PT
when compared to other groups and the uninfected contral,
the TLC of all the treated groups were not significantly
different (P>0.05) with the comtroel from day 28 PT till the end
of the experiment.

3.6.1. Absoluge lymphocyte coumt (ALL)

There was a significantly higher ALC (P<0.05} in group B
than in other infected groupe and the uninfected unireated
group &t day 7 PI (Table 7). By day 14 PI there was a
significantly lower ALC (P<0.05) in group B than other
infected groups and the uninfected untreated group. By 21
dayz PL there was a significantly lower (P<0.05) ALC in group

I'able 6
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E than other treated groups and the uminfected control, This
decrease was ohserved till all the rats in group E died. There
was also a significantly lower ALC (P<0.05) in group D than
the uninfected untreated group. By day 56 post treatment all
treated groups were not significantly different (P»0.05) with
the uninfected untreated group.

3.6.2. Absolute neutrophil count (ANC)

There was a significantly lower ANC (P<0.05) in group C
at day 7 when compared to group B and the uninfected and
untreated group F (Table B). At day 14 (7 days PT), there
was a significantly lower (P<0.05) ANC in all the infected
groups than the iminfected control group F. By day 21, the
ANC of the unireated conirol (greup E} was eigoificantly
lower (P<0.05) than all the untreated groups (A-D) and the
uninfected control. At day 35, there was a significantly lower
ANC (P<0.05) in groups A and C than other treated groups
and the uninfected control, By day 42, the ANC of group B
was significantly higher (P<0.05) than other treated groups
and the control. It was however oheerved that rats in group A
had a significantly lower ANC (P<0.05) than the other treated

Y, : N . . H - . - - Y - 3 . -
Mean total ]l’likllr_\'ll- count (* 10 /mm ) of rats infected with T, brueei brneei and treated with diminazene aceturate alone, or in combination with

either levamisole or vitamin C or both.

Days Croup A Group B Group O Group 1) Group E Group ¥

0 15.96+1.95" 15.34=1.85" 10.61+0.57" 13.13+1.96' 11.70+1.72" 11.0321,02"

7 13.301.44" 17.38=1.13 9.04£0.76" 10.091.57" 10.12+1.36" 12.73=1.17"
14 10.08+0.44" 7.04+0.57" 8.10=0.88" 7.15+1.05 g.0d+1.12" 12.38=0.94"
21 11.70+2.11° 15.21+2.26" 12.67+1.12" 13.93+1 .68 4.79+0.49' 13.59=1.56"
28 10.79+1.34"° 17.86+1.67" 11.76+1.19" 11.37+1.60° 367011 10.68=2.66"
35 10.43+0.52" 12.25+0.69" 10.85+0.10" 10.37+0.86" 0.00£0.00 13.81=096"
42 9.30+0.98" 12.52+1.09" 14.67+2.68" 9.38x1.66" (0.00£0.00 12.30=1.15"
49 13.15+2.28" 12.23+2.12" 12.52+2.27° 8.9920,70' 0.00£0.00 13.03=1.55"
56 12.25+1.63" 11.9121.62" 11.51+1.46" 11.89+1.26" (0.00£0.00 10.6322.53"
63 13.25+0.78" 12.23+1.31" 10.54+0.24" 11.38+0.30" 0.00£0.00 12.00£0.99"
0 10.60+1.24° 12.30x1.41" 11.84+1.38" 1(.66+0.96" (.00 £0.00 13.1620.33"
77 8.40+0.67" 11.82+0.73" 10.84+1.27" 11.11£0.59° 0.0020.00 12.50=0.66"

Different superseript in a row indicates significant difference between the group mean at (P<0.035) *Treatment day.

Iable 7

1 5 + ‘ o - ‘ ‘ - - '
Mean ahzolute |}'nl||i|lu')‘tl- count () fmm ) of rats infected with T bracei brucei and treated with diminazene seeturate alone. or in combination

with either levamisole or vitamin C or both.

Dayvs Coroup A Group I3 Group G Group D Group E Giroup F

0 8.29+2.33 T.0.84" 6.170.97 5.43+1.93° 3.24+0.37° 4.67+1.25

T# 7.46+1.53" 9.31+0.83" 4.73+0.817 4.94+1.38" 5.19+0.83" 5.63+0.44"
14 6.56£0.62° 2.95+0.26° 4.87+0.617 3034066 3.9540,52" 5.30+0.737
21 0.57+2.30™ 7.23+2.16" 7.690.97 7.92+1.19° 2.74£0.48" 5.75+0.55™
28 0.85+1.08" 8.16+1.51" 8.16=1.08° TAl=L.07T 1.48+0.08" 6.07+1.81
a5 7.45+0.44" 6.49+0.26" 7.85+0.40" 6.170.86" O.000.00 B.10+1.11
42 0.15+1.12" 5.19+0.66" 9.07x1.62° 4.65+1.28" 00020000 0.77+1.09™
449 9.72+1.88 8.62+2.32" 7.07£1.89™ 4.67+0.47" 0.00£0.00 0.88+0.847
36 9.05+0.96" T.8lx1.44° 1.72+1L.40° T.63x0.97 00020000 60.05£1.44"
63 B.O92+1.41 0.82+0.74 0.60:£0.44" 6.74£0.51 0.00£0.00 0.50+1.24°
T 6.98:+1.05 6.71x0.61" 7.49+1.30° 6.29+0.90° 000,00 6.70+0.79°
77 5.940.90° 7.63+0.53 7.96x1.21° T.16x0.41° 000 20,00 6.73£1.07

Different -.l:p:'lr-ft'li||l in a row indicates significant dilference between the SrOUp e al I:Jr'{fl_[ﬁ_l_ #l'reatment 1{;“_



\efieme ffenmu Chedwnbe et ol

ban Pacifie Jovrnal of Tropacal Wedicine (2004 438-443

443

I'able 8
Mean nbsolute |u'LI1J'|I||E|i| coumnl -jx]{ll.'."mmll of rats infected with T, braced brocei and treated with diminazene aceturate alone, or in combination
with either levamisole or vitamin G or both.
Days Ceroup A Group B Grrouip O Group D Giroup E Group F

] 6.55x1.45 6.90+1.38 3.25+0.62 6.19x1.65 5.27x1.50 4.92+0.68

¥ 4.750.67" 6.94+0.81" 3.91+0.42' 4.67+0.66" 46320727 6.63+0.70

14 3.24+0.407 3.89+0.39" 2.8420.51" 310041 3.87+0.73" 6.60+0.44"
21 4.99+1,72" 7.72+0.85 4.83+0.23" 5.92+().94" 1.97+0.12" T.56+1.73"
24 3.75:0.50° 9.28+1.32" 346065 4.33+0.63" 2.1420.03" 4.51+0.9%
35 271042 526043 2.88+0.42" 4, 112070 0002000 5.02+0.32°
42 2.93:0.36" 7.33:0.70" 5.30x1.17° 4.540.70" 0.0020.00 5.05x0.24"
49 3.22:0.83" 3.43+037" 5.20+1.44 4.17£0.39" 0.00=0.00 5.64+1.06
56 2.99+0.78" 38420060 3 ATH)55" 4.050.41" 0.00=0.00 445117
63 3.98+0.94" 5.14+0.65" 357027 4.27+0.35" 0.00=0.00 4.66+0.63
T0 3.09=0.26 5190807 4.10£(.69" 3.98+0.49" 0.00=0.00 5.91+0.79°
77 2.19:0.40 301061 2.73+0.53" 3.730.59" 0.000.00 5.30:0.68°
Different superseript in a row indicates significant difference between the group mean at (P<0.035) *Treatment day.
groups and uninfected control group &t days 70 to 77 of the  this work was done on day 7 post infection (early treatment)
expotiment. and thus could be the reason why no relapse infection was

rovundesiall Sirongh ihenhesvabion paciod:
The clinicel signs of anorexia, pale mucous membrane,

4. Discussion pyrexia, rough hair coat, dullness, depression, emaciation,

Expetimental irfection of albino rats with T\ briscei broced
was successful. The parasites were seen in the blood of
infected rats from the 4th day PI with an average prepatent
period of § days. The parasitaemin, which increased
progressively, lead te death of all rats in the infected
untreated group batween 25 and 32 doye PL Parasitaemia
in susceptible animals may be influenced by the number of
parasite inoculated, stressors such as nutrition/starvation,
intercurrent infections, host immune competence and
the pathogenicity of the strain of T. bruced bruceii2], The
prepatent period of 5 days contrasts with the findings
of Sewell and Brockleshy21 and Anene e ol24] where
a prepatent pericd of 3—4 d was reported. However, the
findings agree with reports of Ezeckonkwo and Agu2s] in
tobbite, Seifert8] and Anense e «fi27 in dogs and Anene e
oliz4] in rats. Following treatment, all the treated groups (A,
B, C and I became aparsstasmic 48 h post treatmernt and
remained] so throughout the end of the experiment. However,
in group D parvaites cleared in 40% of the tats 24 h PT and
by 4% hours PT all the porasites clearsd. In other treatad
groups, parnsites cleared 48 hours PT. No relapse infaction
was recorded in all the treatment groups. This contrasts with
the finding of Anene e o249 who recorded relapse infection
by day 42 PI in rats treated with DA; but agrees with the
findings of Rani and Sureshizs] whe treated trypanosomosis
in Pomeranian dog with a single dose of DA. It is likely that
eatly treatment (between 3 and 7 days) after infsction usually
lead to permanent cure whereas late treotment {day 14 or
laten) FI lead to relapse. Thus, relapse infection observed
with early treatmnent may therefors be dus to drug resistance
whils relapae in late treatment could be due to reappearance
of parasites, which may have besn sequestered in the bruin
and therefore were inaccesaibls to the druga®1. Treatment in

swollen face and abdomen observed in the infected rats,
were aimilar 1o those in mice, dogs and rabhits infected with
T, brucei bruceil730] and in caitle infected with Tryporosoma
congolensel5ll. It is also consistent with the reporta of
Onyeyili and Anikal2); Birvomumaisho &f all32; Obidike
ei ail*] and Eze et al35). Following treatment, the clinical
signs praduslly disappeared showing that DA as well an the
combination trealments was effective in reversing these
signs.

Pyrexia, chaerved between day 7 and 14 of the experiment,
is a recognized clinical symptom of trypanosomosis
in animalal27,3536], This is due to stimulation of the
thermoregulatory cenire of the hypothalamus by pyrogens
released during infection®7.. The treatment given reversed
the pyrexia in the treated rata, hence, the return of
normal temperature values from day 21 PT as seen in this
experiment.

The signifieant decrease (P<0.05} in proporticnal weight
changes of rats observed in the infected untreated
group (Group E) is in accordance with other reporta that
trypanosomosia cause loss of weighti3l Reduction in weight
gain had been reporied by Holmes et al[39] and is thought
to be mssociated with mnorexia and dullness seen with
the infection. However, following treaiment, there was a
gradual incrense in the mean proportional weight changes
in the treated groupa when compared with the uninfected
and infected controls. Interestingly, rats in group C and D
{treated with DA and vitamin C; and DA, levamisole and
vitamin C respectively) showed an overall weight gain which
was marked in group D, while Group B freated with DA and
levamisole) showed a significant decrease (P<0.05) which
did not last long in the eourse of the experiment. Evidently,
combining DA with levamisole and vitamin C gave the best
resulis in terms of weight pain. This may be useful during



..I._I..i Adieme fpeoma £ekwute e ol Muan Pacific Jour

convaleaoence,

Anpemia, reportedly the most prominent feature of animal
trypanosomosial22,39] was seen as a gignificant reduction
(P<0.05) in the mean PCY and Hb values of all infected
groups by days 7 and 14 PI respectively. The fall in PCV
as observed in thiz study is consistent with the findings
of Ezeokonkwol2d], Obidike ef ll3¥] and Anene er all24],
Many factors have been reported in the literature to be
responsible for these reductions in the packed cell volume,
Haemoglobin concentration and total red blood cell connt
in trypancsomozis of livestack, The factors include a
depression of erythropaiesislst], immunclogical mechanisma
and erythrophagocytosis, increased plasma volume and
haemaodilution2] as well as dizorders of coagulationi41],
The severity of anaemia has heen shown to depend on the
level and duration of parasitaemiaf2l, By 14th day PT, all
the treated groups recovered from the anaemia that resulted
from the infection and their PCY and Hb concentration
values compared favourably with that of the uninfected
control except for Group A which till showed a significantly
lowrer PCY (P<0.05) values than other treated groups and the
infected untrsated group. It could be scen therefore, that
the PCY of groups that received drug combinations were not
significantly different with the uninfected contral group than
Group A (DA alome), with Group B showing the best retum to
normal values,

Reduction in the TLC (eucopenia) in the infected untreated
implies that T. brucei brucei had an immunosuppressive
effect on the infected untreated rats leading to an invpaired
immune defence mechanism and death of all the rats in that
group within 32 days of infection. Leucopenia as ohserved
in this work agrees with the finding of Ezeh er ¢i34] and
contrasted with Akpa et all2¥] who observed leucocytosia
in degs infected with T, brucei brucei. The observed
leucocytosis in group B by 7 days PI could not be explained,
However, gince this trend did not continne subsequently, it
may he due to individnal difference, The increase in TLC was
very marked in Groupe B and D by day 14 PT when compared
with the other treated groups. This could be as a result of
the effect of levamisole which was given to these two groups,
Eumar ¢z alf43] reported that the immunostimulatory activity
of levamisole is due to its ability to effect the maturation of
leukecyte and stimulation of T—cell differentiation, Singla ef
al44] also reparted that an individual animal’s response to
levamizale i dependent em the dose, timing and duration of
adminigiration as well as the animal’s immune status. The
early leucapenia observed in this shudy may be attributed to
Iymphopenia and neutropenia in the infected groups (A, C, D
and F) with exception of Group B where lymphocytosis was
recorded. Abengn ef ali45] observed early lencopenia due to
concomitant lymphopenia and neutropenia in Zebn cattle
infected with Trypanosoma vivax. The lymphopenia and
neutropenia noticed in the infected groups (A, C, D and B
Teturned to normal 14 days post treatment when they showed
gignificant increases (P<0.05) than the uminfected untreated
group. Though the mean lymphooyte counts of groups C

nal of Tropen! Medicove (2004 438445

and D significantly increased (P<0.05), the mean newtrophil
counts of groups B and D were nat significantly different
(P>0.05) with the minfected control,

In conclusion, early treatment of trypanosomogis using
DA alone, and the combinations of either levamisale and
or vitamin C was sble to effectively clear the parasites
from the blaod of infected rats and also prevent relapse.
Furthermore, the indices of anaemia and cellular response
were better in rats treated with the drug combinations, Even
ga, the cost benefit of such combination therapy should be
weighed against the value placed on such animals to be
recommended for use, given the rising incidence of repeat
treatments due to relapse infection,
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