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Abstract

The present study was conducted to evaluate the efficacy of Allium sativum on
Trypanosoma evansi. Eight New Zealand white rabbits were inoculated intra veinously
with 17° 7. evansi. Eight rabbits were assizned into two groups (gp I, gp II) cach
contain four rabbits. Allium sativum oil extract was administrated orally to gplI at dose
Iml d:ily from day O till end of experiment (60DPI). Group II was considered as
infected non treated control. Blood smear were examined daily from all rabbits for
estimaion of parasitaemia and for detection of any morphological changes in the
parasiie. Sera from both groups were collected once/week for detection the antigenic
variation by serological examination wusing enzyme immunoblot technique.
Parasiiaemia was reduced dramatically in gp I compared with the infected control one
(gp IT. Great deformities in shape of T. evansi were reported during microscopical
examination of the stained blood smears in treated group as trypanosomes appeared
with Lightly stained cytoplasm, marked fragmentation of the nucleus, absence of
flagell.m and undulating membrane and vacuole behind the kinctoplast. While
exami: ation of stained blood smears of non treated control revealed no morphological
alterat.on of T. evansi. The analysis of EITB technique of antigen of gp I revealed
there common polypeptide bands of 273.3, 144.8 and 101.3 KDa appeared in all lanes.
While chat bands of 62.0, 30 and 13.6 KDa appeared onlz' during early infection (2
WPI). Finally the band of 15.1 KD was appeared on the 4* WPI while in late stage (8"
WPI) 1o specific epitopes were detected. While EITB technique of antigen of gp II
revealed no antigenic changes along experimental period. There are antigenical
changss in Trypanosoma evansi due to treatment with garlic oil in compared with non-
treated group especially at early stages (2-4WPI).
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Introduction
[rypanosoma evansi is widely distributed hemoflagellate causing
severec economic losses in farm animals. About 25 million cattle in Africa
are at risk of infection with pathogenic trypanosomes (16). In spite of the
susceptibility of almost all animal species to 7. evansi, the main susceptible
hosts : 0 infection with it in Africa are camel and horse (7).

The chemotherapy of trypanosomosis to animals faced several
problems due to its side effects and / or the parasite may rapidly become
resistont to theses drugs. These factors emphasize the need for safe dnd
cheaper source has trypanocidal effect. Many natural medicinal plants have
been e valuated as it has trypanocidal effect (8).

arlic (Allium sativum) is bulb popularly used for more than 4000
years in traditional medicine (3). Garlic oil has broad spectrum activity
against Trypanosoma spp., (1). Diallyle trisulfide one of the major
companents of Allium sativum inhibits growth of T. brucei, T. rhodesiense,
T. corgolense, T. equiperdum by 50% in practices (11). In this study we
exam.ned the trypanocidal effect of garlic oil extracts against 7. evansi.

' : Materials and Methods:
1-pro; Jagatlon of the 7. evansi strain:

[rypanosoma evansi was isolated from naturally infected camels at
Cairo abattoir. The isolate is propagated by subpassaging in mice.
Prej aration of the inoculum to infect rabbits was done according to (6).

2- Ex)erimental animal inoculation:

Eight New Zealand white rabbits were inoculated intraveinously with
10°T. evansi. The rabbits were assigned into two groups (gp I, gp II) each
incluc'ss four rabbits. Allium sativum oil extract was administrated orally to
gpl at dose 1ml (150 mg) daily from day 0 till end of experiment (60DPI).
Grougll was considered as infected non treated control. The animals of both
groups were monitored daily and thin blood smears were obtained from the
car vein from all rabbits. The smears were stained with Geimsa and
examined microscopically for estimation of parasitaemia (no of parasites /20
HPF) and for observing morphological chenges of 7. evansi in both groups.
Also, sera were collected from each infected rabbit of both groups once/
week from day zero till 'end of experiment (60 DPI) for studying the effect
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of Aliium sativum on the antigenic structure of the T. evansi during the
experimental period by using immunoblot technique.
.3- Preparation of T. evansi antigen:

‘Whole cell lysate (WCL) antigen was prepared from T. evansi camel
strain according to method described by (2). Trypanosoma were separated
from blood of the infected mice by freezing and thawing 5 times, the
suspension in phosphate buffer saline (PBS) was sonicated for 5 times / 2
min with 1 min interval each in ice box. The suspension was centrifuged at
14000 rpm for 45 min at 4°C and supernatarit with protein content adjusted
to 1.C mg/ml. A drop of merthiolate was added and the sample was stored at
-20 C until used.
4-En:.yme immunoblot (EITB):

Trypanosoma evansi antigen (10 pg /-well) were electrophoresed using
10% SDS-PAGE under reducing conditions (10). The fractionated antigen
was e_ectrically transferred on to nitrocelluloseé (NC) membrane. NC sheets
were cut into 0.5 cm strips followed by blocking in 5% bovine serum
albumin (BSA) in PBS for 2 hrs on a rocker platform. Rabbit sera diluted at
1:100 in 5% BSA/PBS-T were reacted with fractionated NC strips for 2hrs
on a rocker platform, followed by washing by PBS-T. Horse reddish
peroxidase labeled ant-rabbit IgG diluted at 1:1000 (Bio-Rad co) in PBS-T
was added to NC stripsfor 1hr on a rocker platform. The chromogen AEC
(Sigmr 2) was added to NC strips and allowed to develop for 30 min. The
reaction was v1sua11zed by the naked eyes. -

' Results

The present study showed that the used dose of Allium sativum oil has
effective trypanocidal activities since it reduces the level of parasitaemia in
treate<| group when compared with infected control one. As shown in fig. 1
T .evansi started to appear on the dayl0 PI in gpl (treated group).
Paras'taemia with T .evansi started to appear on, the day 5 PI in gplI (non
. treate’] infected control group). The maximum Tevel of parasitaemia was
recorded in gpl on the 28™ DPI (29/20HPF) and in gpll on the 38™ DPI
(60/20HPF). The parasitaemia in two groups were fluctuated along the
experimental period but it was reduced dramatically in treated group than

the co.atrol group.

Miéroscdpical examination of the stained blood smears showed
variable deformities in the shape of T .evansi in the group treated with
Alliur:. sativum differed along the experimental period. Some trypanosomes
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appeared -with vacuoles behind the kinetoplast on the 14" DPI the vacuoles
increased gradually along the experimental period (fig. 2a). Lightly stained
cytoplasm (fig. 2b), marked fragmentation of the nucleus appeared in
experimentally treated rabbits with Allium sativum on the 23" DPI and
remained till end of the experiment (fig. 3a). On the 25" DPI flagellum and
undulating membrane were absent in the treated rabbit and then remained
along the experimental period (fig. 3b). Microscpical examination of
stained blood smears of gpll revealed no morphological alteration of T.
evans: (fig. 4).

~ The sera from experimentally inoculated rabbits of both groups @,
4™ and 8™ week post infection (WPI)) reacted with 7. evansi antigen and
fracticnated by EITB into several bands. In gpl the bands ranged from 273.3
KDa io 13.6 KDa (fig.5). We noticed that bands of 273.3, 144.8 and 101.3
KDa were appeared in all lanes indicating that these bands ar¢ common
bands of 7. evanmsi. While the bands of 62.0, 30 and 13.6 KDa were
appeared only in early infection (2™ WPI). The 15.1 KD band appeared in
the T evansi antigen after 4" WPI while the antigen obtained on the 8" WPI
showed no specific bands. ' ' '

"~ In the sera from experimentally inoculated non ‘reated rabbits the
bands appeared in all lanes are the same (common bands beside 62, 30 and
13.6K.Da) in the 2", 4" and 3™ week post infection (WPI) (Fig.5).

' Discussion : g

In this study the appearance of parasitaemia in the treated group (gp I)
was delayed in appearance (10th DPI) than in the infected and non treated
contrcl group (gp 1, 5" DPI).

These results indicated the active immune system due to
administration of Allium sativum enabled rabbits to tolerate infection and
decre:zse parasitaemia. These is may be due to broad spectrum activity of
garlic oil against pdrasites as it modify host parasite immunobiology and
offer alternative transcutanous delivery routes (1). The low level of
parasiiaemia (29/20 HPF) in gp I was attributed to trypanocidal effect of
garlic oil as mentioned by 11; 13 and 1 initially through reducing level of
parasitaemia and inducing some morphological changes in trypanosome.
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The morphological deformities in trypanosome of treated group were
similar to those described by (9) in experimentally infected mice with
Trypanosoma evansi and treated by Nigella sativum and by (18) in rats
infected with Trypanosoma evansi treated with triquin. in Also such
changes were similar to that appeared in mice infected with Trypanosoma
Venezuelense and treated with suramine (12).

‘The previous results explained by (17) who reported that Ajoene
compound which derived from garlic oil showed alteration of intracellular
merubrane structure particularly the mitochondrion and endoplasmic
reticulum of trypanosomal cell due to it interfere with phospholipids
composition. Also (13), explain these changes as the garlic oil extracts
interfere with synthesis of sterol and inhibit the phosphollpase A2 so that
lead to inhibition of lipid metabolism in trypanosomes.

The sera from experimentally inoculated rabbits treated with garlic oil
(2™, 4™ and 8™ WPI) reacted with T. evansi antigen and fractionated by
ELIB into several bands ranged from 273.3KDa to 13.6KDa. In our study
we used ELIB to declare presence of antigenic changes correlated to
antigenic deformity and to identify the stage of infection to adjust the
protocol of treatment and control consequently.

This study revealed that polypeptides bands of 273.3, 144.8 and 101.3
KDa are common epitopes for trypanosomes appeared in all lanes in the
treated group. Similar results were reported previously by (5), tiey
recognized two antigens approximately of 102-104 KDa by using
imnunoblot reacted with rabbit antitrypanosomal antibodies. v

‘The bands 62, 30 and 13.6 KDa were appeared only at early infection
(2™ WPI) in gp L. Similarly (15) reported that a molecule of 61 KD was
recognized in the anterior variant surface glycoprotein of 7. brucei using
immunoblot technique. Also, (14) detected monoclonal reagent bound
with protein of 31 KD, this antigen apparent to be located in the plasma
mernbrane of 7. congolense. (4) detected that bands of 28-32KDa in
immunoblot analysis of the whole procyclic lysat of 7. congolense were
specific for carbohydrate epitopes. Fmally the present study detected that
the band of 15.1 appeared in the 4" WPI while in the 8™ WPI no specific
band were appeared. These results nearly similar to that reported by (19),
they detected antigenically related molecule of 58 and 15.5 KDa were
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present in whole blood stream and procyclic form of T. brucei by using
immunoblot test. This epitope was detected on membrane of endosome
and lysosome like structure, suggesting it has an important role in parasite
membrane organization and function.

Our results obtained by ELIB commded with the results of
microscopical examination which recorded the disappearance of
undulating membrane and free flagellum after 25DP], so we can suggested
that the late stage reveal no specific bands because the Allium sativum
stimulate immune system to affect parasite lead to interference and
aiteration of membrane structure of trypanosome which consequently lead
to disappearance of the specific band present in the plasma membrane.

The results of ELIB of gp II indicated that the bands appeared in all

Janes are the same (common bands beside 62, 30 and 13.6KDa) in the 2",
4™ and 8™ week post infection (WPI). Our results indicated that no changes
of antigen in infected non treated control group when compared with
infected and treated group (gp I) so that declared the antigenic changes due
to treatment with garlic oil.
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Fig.1Varasitaemia/20HPF of experimentally inoculated rabbits with T.

evansi gpl (treated gronp with Alfium sativam ) and gpll ( inf2cled non
treated control group)

Fig.2: rypanosoma evansi of experimentally infected rabbits treated with-Allium
Sativun. a,

Showing vacuole behind the kinetoplast.
b, showing disappearance of the flagellum and undulating membrane.
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L=

Fig.3: Trypanosoma evansi of experimentally infected rabbits treated with Allium
Sativum a, Showing degeneration of the nucleus. b, showing slightly stained cytep!;sm.

Fig.4: showing normal T. evansi of the infected non treated rabbits
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_Fig.5: Enzyme immuno blot of 10%SDS-PAGE of T. evansi antigen. Lanel, Marker;
Lane2. sera of infected and treated rabbits 2" WPI; Lane3; sera of infected and
treated rabbits 4“" WPI: Lane4, sera of infected and treated rabbits 8" WPL
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Fig.6: nzyme immuno blot of 10%SDS-PAGE of 7. evansi antigen. Lanel, Marker;
Lane2, sera of infected non treated rabbits 2" WPI; Lane3; sera of infected non
treated rabbits in 4™ WPI; Lane4, sera of infected non treated rabbits 8" WPL
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