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Summary: Changes in erythrocyte surface (ESSA) and free serum sialic (FSSA) profiles that could occur sequel to trypano-
some infection with consequent destruction of red blood cells by mononuclear phagocytic system were investigated in an
experiment in which 8 sheep were infected with Trypanosoma congolense (T. congolense), while six other sheep served
as uninfected controls. The infection with T. congolense caused rapid decline in ESSA concentration and packed cell vol-
ume (PCV) in sheep. Concomitantly, rise in mean FSSA concentration was observed in the T. congolense infected sheep.
Maijor periods of decline in ESSA concentration and greatest increase in FSSA concentration coincided with period of high-
est parasitaemia levels. The ESSA concentration in the infected sheep stabilized as the infection aged but the concentration
of this parameter remained at comparatively lower levels than that in the control sheep and relative to the pre-infection value
on day O of infection. This ESSA level in T. congolense-infected sheep was maintained with only minor fluctuations up to
the termination of the experiment. PCV, ESSA and FSSA concentrations remained relatively unchanged in the control group
throughout the course of the experiment that lasted for 53 days. The post-infection mean values of FSSA and ESSA in the
T. congolense-infected and control sheep were 2.3+0.5mg/ml and1.7+0.9mg/ml, and 1.9+0.2mg/ml and 2.1+1.2mg/
ml, respectively. The respective values of PCV, ESSA and FSSA concentrations in the infected sheep differed significantly
(P<0.05) from those in the control sheep. Further investigations to elucidate the possible roles of sialyltransferase in the
recovery of ESSA and, consequently, erythrocyte mass in trypanosome-infected animals are undoubtedly needed.
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Introduction

Anaemia is one of the principal features and,
perhaps, a major cause of tissue pathology and
death in the acute phase of trypanosomosis
(trypanosomiasis) in livestock (1-8). Although
varying reports on the mechanisms of its develop-
ment in trypanosome-infected animals abound (9),
the general consensus is that the anaemia in both
human and animal trypanosomoses is predomi-
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nantly the result of haemolytic crisis, in which
the erythrocytes are being destroyed by cells of
mononuclear phagocytic system (10,11). The role
of trypanosomal sialidases is one of the most doc-
umented of such mechanisms (12-17). Sialidases
hydrolyse the glycosidic linkage between sialic
acids and the underlying sugars thereby cleaving
off the sialic acids (neuraminic acids), which are
found ubiquitously distributed on terminal posi-
tions of macromolecules and cell membranes in
the body (18-20).

Occurrence of sialidases has been reported
in Trypanosoma vivax (T. vivax), T. congolense, T.
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brucei, T. rhodesiense, T. evansi, T. rangeli and T. cru-
zi (12-17). These enzymes, when released by infect-
ing trypanosomes, contribute to the development of
anaemia by liberating the sialic acid on erythrocyte
surface, an action that demasks galactose residues
via which such desialylated erythrocytes bind to
cells of the mononuclear phagocyte system through
a specific receptor and are ultimately taken up and
degraded (11,20-26).

A good understanding of pathophysiological
mechanisms involved in the development of the
anaemia in trypanosome-infected animals is pivotal
to the identification of molecular targets that could
be exploited biotechnologically to evolve the neces-
sary panacea to the menacing effects of the infec-
tion in both humans and animals.

Sheep were reported to be the most suitable mod-
els in the study of erythropoiesis (27,28). We report
in this paper some changes in the packed cell vol-
ume (PCV), erythrocyte surface (ESSA) and free se-
rum sialic acid (FSSA) concentrations induced by
experimental T. congolense infection of sheep.

Materials and methods
Experimental animals

Fifteen normal healthy sheep of the Yankasa
breed with ages that ranged between 18 and 24
months were purchased from a livestock market
within an area apparently free of tsetse, in Katsi-
na State of northern Nigeria. The ages of these
animals were confirmed using the dental eruption
pattern described (29). Fourteen of these sheep
were used in the experiment, while the remaining
one served as donor animal. The animals were on
arrival accommodated in a fly-proof experimental
animal house and adequately fed on high plane of
diet.

The sheep were also provided with water ad-libi-
tum. Series of treatments were administered to the
animals that include deworming using albendazole
(Albendazole®, Pantex, Holland B.V.) at a dose rate
of 5mg per kilogram body weight, antibiotic thera-
py with Oxytetracycline (Trodax®) at a dose rate of
20mg per kilogram body weight. The animals were
also sprayed against external parasites using diazi-
non (Diazintol®, Animal Care, Nig. Ltd.) at a concen-
tration of 2ml per litre of water (162mg/ml concen-
tration). The individual animals were ear-tagged for
proper identification. The sheep were allowed to ac-
climatize for a period of three months during which

they were subjected to such routine handlings as
collection of blood samples, which were used for
parasite screening and establishment of baseline
haematological values and determination of rectal
temperature, each, twice a week. Prior to the com-
mencement of the experiment, the sheep were cer-
tified to be free of trypanosomes based on weekly
haematocrit (30).

Trypanosome Stock

The parasite T. congolense (NITRE-53624609)
used in this experiment was donated by the Nigerian
Institute for Trypanosomiasis Research, at Vom, Pla-
teau, Nigeria. The trypanosome was isolated from a
pregnant cow in Karu of Nasarawa State of Nigeria.
The stabilate of this parasite was inoculated into
two Sprague Dawley rats; one intraperitoneally and
the other intradermally. The infected rats were im-
mediately transported to Department of Veterinary
Parasitology and Entomology, Faculty of Veterinary
Medicine, Ahmadu Bello University, Zaria. These
rats were kept in separate cages and fed adequately
with pelleted chicken feeds. Blood sample was col-
lected from each of these rats everyday for deter-
mination of parasitaemia. When parasitaemia was
at swarming degree in the rat that was inoculated
intraperitoneally on day 6 post-inoculation, it was
anaesthetised with chloroform and its jugular veins
were then severed to collect sufficient blood. This
blood, which was contained in a vacutainer and an-
ticoagulated with heparin, was used to inoculate the
donor sheep.

Detection of parasitaemia in the donor sheep

Beginning from day 1 post-infection, blood sam-
ple was collected from the donor sheep every day
into vacutainer containing an anticoagulant, ethyl-
enediaminetetraacetic acid (EDTA). This blood was
used to detect the appearance of the parasites in the
peripheral circulation in order to determine the pre-
patent period and parasitaemia level that would be
sufficient to infect the experimental sheep using the
modified method of Paris et al (31).

Animal allocation and infection with T. con-
golense

The parasites, T. congolense, were first detected
in the blood of the donor sheep on day 11 post-in-
fection. By day 15 post-infection, parasitaemia was
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at its peak with a parasite count of 1x10° trypano-
somes per millilitre (1x10° tryps/ml) of blood. On
this day of infection (tagged day O of infection), the
experimental sheep were allocated to two groups.
The first group comprised of 8 sheep and was infect-
ed with trypanosomes (and was therefore termed
the infected group), while the second group, which
consisted of 6

sheep served as the un-infected control group.
These groups were closely matched on the basis
of haematocrit index (infected group, 32.8+2.6%;
control, 32.5+3.3%). On this day O, each of the ani-
mals in the infected group was inoculated via the
jugular vein with 2 ml of blood containing 1x10° T.
congolense organisms. Estimation of the number of
trypanosomes was done using the modified method
of Paris et al (31).

Haematological and parasitological analyses

Beginning from day O of infection and through-
out the experimental period that lasted for 53 days,
0.5 ml of blood sample was collected every day from
each of the animals in both the infected and con-
trol groups into a vacutainer containing EDTA as
an anticoagulant. This blood was used for detection
and estimation of parasitaemia level in the infect-
ed group using the modified method of Paris et al.
(31) and estimation of packed cell volume using the
standard microcapillary method.

Preparation of erythrocyte membranes
(Ghosts) and determination of erythrocyte
surface sialic acid (ESSA) concentration

Beginning from day O of infection and up to the
termination of the experiment, 2 ml of blood was
collected everyday from each of the animals in the
two groups into a screw- capped test tube contain-
ing 0.3 ml of reconstituted acid citrate dextrose (an
anticoagulant). This blood was used for the prepara-
tion of erythrocyte ghosts according to the method
of Dodge et al. (32). ESSA concentration was de-
termined using 50ul of the suspension of washed
erythrocyte ghosts incubated with 100ul H,SO, for
1hour at 80°C in order to

liberate bound sialic acid. Sialic acid concen-
tration was subsequently measured in the mix-
ture using thiobarbituric acid assay (TBA assay)
(33.34).

Determination of free serum sialic acid
(FSSA) concentration

Beginning from day O of infection and up to the
end of the experiment, 1 ml of blood sample was
collected everyday from each of the animals in the
two groups into vacutainer without anticoagulant.
The blood was allowed to clot at refrigeration tem-
perature until serum became expressed. The serum
was aspirated and dispensed into serum vials and
stored at -20 °C until needed for the assay of sialic
acid. FSSA concentration was determined by TBA
assay (33,34).

Statistical analysis

The mean values of both ESSA and FSSA con-
centrations in the infected group were compared
statistically with those in the control group using
student’s t-test (35).

Results
Parasitaemia

T. congolense organisms were first detected in
the blood of some of the sheep in the infected group
on day 8 post-infection. By day 11 post-infection,
all sheep in the infected group were showing par-
asitaemia. Hence, mean prepatent period in this
experimental infection was 9.5 + 1.3 days. Parasi-
taemia was intermittent in individual animals of
the infected group. Mean parasitaemia level rose
on day 8 from 1.0x10® trypanosomes per millilitre
(tryps/ml) of blood (i.e. a 1+ parasitaemia score) to
a peak value of 5x10° tryps/ml (i.e. a 5+ parasitae-
mia score) on day 23 post-infection (Fig. 1). This was
immediately followed by a slight drop in the mean
parasitaemia level to values that ranged between
1.0 x 10% and 5.0 x 10° tryps /ml. This fluctuating
parasitaemia level was maintained up to day 36
post-infection after which a sudden drop to a basal
level of 1.0 x 10® tryps/ml was observed. This basal
mean parasitaemia level was maintained, with only
occasional spikes, until the termination of the ex-
periment (Fig. 1). All the sheep in the control group
remained aparasitaemic throughout the course of
the experiment. Thus, the time interval days of 9
and 36 represents the major period of high parasi-
taemia levels.
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Figure 1: Mean log , of Parasitaemia in T. congolense-infected sheep

Pacled cell volume (PCV)

The mean pre-infection PCV in the T. congo-
lense-infected and control sheep were 33.4 + 3.3
and 33.5 + 2.4 %, respectively. Following infection
with the trypanosome, there was a gradual and
progressive drop in the mean PCV value in the in-
fected group until a minimum value of 16.7 + 2.3
% was recorded on day 32 post-infection (Fig. 2).
Thereafter, a staggering increase to a highest value

of 21.3 % was observed on day 41 post-infection.
The mean PCV then stabilized at values that fluc-
tuated between 17 and 20 % up to the end of the
experiment (Fig. 2). The post-infection mean PCV
in the control group remained normal relative to
the pre-infection one (Fig. 2). The difference be-
tween the post-infection mean PCV values in the
T. congolense-infected and control groups (which
were 23.9 £ 5.4 % and 31.5 £ 2.7 %, respectively)
was significant (P<0.05).
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Figure 2: Mean packed cell volume in T. congolense-infected and control sheep

FSSA concentration

The pre-infection mean FSSA concentrations in
the infected and control groups were 1.6 + 0.7 mg/
mland 1.9 + 1.0 mg/ml, respectively. Following infec-
tion with trypanosomes, a gradual rise in the value
of this parameter was observed in the infected group
beginning from day 5 of infection to reach a peak
value of 4.0 + 2.1 mg/ml on day 16 post-infection
(Fig. 3). This peak value was then followed by a drop
in the mean FSSA concentration to a level (1.9 + 0.7
mg/ml) that was comparable with that in the control

group on day 20 post-infection (Fig. 3). Thereafter,
mean FSSA concentration stabilized with only some
occasional surges up to the end of the experiment
(Fig. 3). The mean FSSA concentration in the con-
trol sheep remained at the same level, with only mi-
nor fluctuations, relative to the pre-infection value
on day O of infection. Mean FSSA level was highest
between days 6 and 23 post-infection (Fig. 3). The
mean post-infection FSSA concentration (2.3 + 0.5
mg/ml) in the T. congolense-infected sheep was sig-
nificantly higher (P<0.05) than that (1.9 + 0.2 mg/
ml) in the control sheep.
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Figure 3: Mean serum sialic acid concentration in T. congolense-infected and control sheep

ESSA concentration

Mean ESSA concentration values in the T. con-
golense-infected and control sheep were comparable
up to day 8 post infection. Following this period, a
dramatic fall in ESSAconcentration was then ob-
served in the infected group to reach the lowest level
of 0.6£0.4 mg/ml on day 12 post-infection. Major
decrease in ESSA concentration was observed be-
tween days 9 and 23 post-infection (Fig. 4). Thereaf-
ter, the value stabilized. Post- infection mean ESSA

level was persistently lower than that in the control
group up to day 53 when the experiment was ter-
minated. The time interval between days 7 and 24
appears to be the period of greatest sialic acid loss
from the erythrocyte surfaces (Fig. 4). Post-infection
mean of ESSA level in the control sheep remained
fairly unchanged during the course of the experi-
ment (Fig. 4). Unlike with FSSA concentration, the
post-infection mean ESSA concentration (1.7+0.9
mg/ml) in the infected group was significantly lower
than that (2.1+£1.2 mg/ml) in the control group.
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Figure 4: Mean erythrocyte surface sialic acid concentration in T. congolense-infected and control sheep

Discussion

The findings in this study re-affirm those in the
previous reports (17,20,21). The significant reduc-
tion in ESSA concentration in the T. congolense-
infected sheep, as observed in the present study,
was most probably the result of elaboration and
subsequent release of the sialic acid-hydrolyzing
enzyme, sialidase, by the infecting trypanosomes
(6,12-14,16,17,26). This is more so since bloodstream
T. congolense sialidase was reported to play a con-
tributory role in the development of anaemia in
mice (6). The rise in the FSSA concentration, which
accompanied reduction in ESSA concentration, sug-
gests that erythrocytes were the major source of the
FSSA in the infected sheep. The concurrence of de-
cline in ESSA concentration with fall in packed cell
volume, especially, in the major period of high para-
sitaemia levels as observed in the present study was
earlier reported in T. vivax-infected cattle (Esievo et

al,, 1982), T. evansi sialidase hydrolysis of ghost red
blood and brain cells (16) and T. congolense-infected
mice (6) and is a strong basis on which trypanosom-
al sialidase could be implicated as being responsible
for the reduction in ESSA and consequent decline in
erythrocyte mass, which ultimately results in anae-
mia (6,20,21).

The pathophysiological mechanisms involved in
the trypanosomal sialidase-induced destruction of
red blood cells is that removal of sialic acid from
the exposed epitopes of the erythrocytes causes
some physicochemical alterations. These changes
predispose them to bind to p-D-galactose-specific
lectin on surfaces of macrophages and, conse-
quently, resulting in the uptake and clearance of
the desialylated erythrocytes (16,20,36). Indeed,
the finding in numerous reports (24,26,37) that
B-Glycosidically linked B-galactoside residues in-
hibited the rate-limiting binding step in the eryth-
rophagocytic step is a strong evidence to aver that
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anaemia development in trypanosome infected
animals is consequential, at least in part, to loss of
ESSA. This is because the terminal galactosyl resi-
due of lactose enables it to bind to galactose-spe-
cific lectins of macrophages (6), thereby competi-
tively inhibiting similar binding and subsequent
destruction of desialylated erythrocytes. Thus, we
may infer that anaemia developed in the T. congo-
lense-infected sheep in the present study as a con-
sequent effect of the parasite’s sialidase-removal of
sialic acid from the erythrocytes, which rendered
them prone to erythrophagocytosis.

Even though ESSA concentration in the T. con-
golense-infected sheep stabilized at the later stages
in the course of the infection as observed in this
study, its failure to return to normality or levels
that would be comparable with that in the control
sheep would exacerbate the anaemic condition.
This is because the red blood cells during this time
would have reduced life span on account of their
reduced ESSA (20,36). The perpetually reduced
ESSA in the T. congolense-infected sheep may be
attributable, among other factors, to the combined
effect of trypanosomal sialidase, which continued
to cleave off the sialic acid from the erythrocytes,
and autoinduction of the activity of sialate-pyr-
vate-lyase (aldolase, EC 4.1.3.3). This latter enzyme,
which is localized in the cytosol of mammalian
cells, regulates the recycling of the sialic acid by
hydrolyzing it to pyruvate and the corresponding
acyl-mannosamine (20,38). Sialate-pyruvate-lyase
occurs in bacteria but has never been reported in
trypanosomes (20).

Although sialyltransferase activity was not in-
vestigated in this study, the return to normality in
the FSSA concentration, following an initial rise, in
the T. congolense-infected sheep may be the result
of the activity of the enzyme, which depletes FSSA
to resialylate cells, glycoconjugates and glycolipids
(39-44). It may also be reasonable to attribute stag-
gering increase and subsequent stabilization of
PCV in the T. congolense-infected sheep to the activ-
ity of the sialyltransferase since resialylation of the
erythrocytes would retard the rate of their binding
to macrophages and therefore prolongs their life-
spans. T. congolense infection of sheep resulted in
depletion of ESSA with rapidly developing anaemia,
thus, re-affirming the findings in previous reports
(6,20,21) that the effect of trypanosome infection on
ESSA may be a major mechanism of erythrocytes
destruction. Further investigations to elucidate
the possible roles of sialyltransferase in the recov-

ery of ESSA and, consequently, erythrocyte mass
in trypanosome-infected animals are undoubtedly
needed. The revelations from previous, present and
the recommended future studies could be exploited
to biotechnologically develop an appropriate pana-
cea to the detrimental effects of trypanosome infec-
tion in humans and animals.

Acknowledgement

This study was financially supported by Ahmadu
Bello University Board of Research, Zaria, Nigeria.

References

1.  Murray M, Dexter TM. Anaemia in bovine African
trypanosomiasis. Acta Trop 1988; 45: 389-432.

2. Esievo KAN, Saror DI. Imnmunochemistry and im-
munopathology of animal trypanosomiasis. Vet Bull 1991;
61: 765-77.

3. Kreier JP, Baker JR. Parasitic protozoa. 2™ ed.
San Diego: Academic Press, 1992: 157-275.

4. Luckins CA. Protozoal diseases of camels. In: Pro-
ceedings of First International Camel Conference. Dubai,
United Arab Emirates, 1992: 23-7.

5. Buzza JJ, Logan-Henfrey LL, Andrianarivo AG,
Williams DJ. Rise in erythropoietin concentrations in ex-
perimental Trypanosoma congolense infection of calves. J
Comp Pathol 1995; 113: 343-56.

6. Nok AJ, Balogun EO. A bloodstream Trypano-
soma congolense sialidase could be involved in anaemia
during experimental trypanosomiasis. J Biochem 2003;
133: 725-30.

7. Faye D, Fall A, Leak S, Losson B, Geerts S. Influ-
ence of an experimental Trypanosoma congolense infec-
tion and plane of nutrition on milk production and some
biochemical parameters in West African Dwarf goats. Acta
Trop 2005; 93: 247-57.

8. Adamu S, Fatihu MY, Useh NM, Mamman M, Se-
koni VO, Esievo KAN. Sequential testicular and epididy-
mal damage in Zebu bulls experimentally infected with
Trypanosoma vivax. Vet Parasitol 2007; 143: 29-34.

9. IgbokwelO. Dyserythropoiesis in animal trypano-
somosis. Rev Elev Med Vet Trop 1989; 42: 423-9.

10. Igbokwe IO, Mohammed A. The reticulocyte re-
sponse to the anaemia in goats caused by experimental
Trypanosoma brucei infection. Vet Res Commun 1991; 15:
373-7.

11. Taylor KA, Authie ML. (2004). Pathogenesis of an-
imal trypanosomiasis In: Maudlin I, Holmes PH, Miles MA,
eds. The trypanosomiases. Wallingford: CABI Publishing,
2004: 331-53.

12. Esievo KAN. In vitro production of neuraminidase
(sialidase) by Trypanosoma vivax. In: Proceedings of the
16" Meeting of the OAU/STRC International Council for



Erythrocyte surface sialic acid depletion as predisposing factor to erythrocyte destruction in sheep... 27

trypanosomiasis research and control. Yaoundé, Cam-
eroon, 1979: 205-10.

13. Rewter G, Schauer R, Prioli R, Pereira MEA. Iso-
lation and properties of sialidase from Trypanosoma ran-
geli. Glycoconj J 1987; 4: 339-48.

14. Engstler M, Gerd R, Schauer R . Purification and
characterization of novel sialidase from procyclic culture
forms of Trypanosoma brucei. Mol Biochem Parasitol
1992; 54: 21-30.

15. Nok AJ, Uemura H. The Trypanosoma brucei
rhodesiense trans-sialidase. Parasitol Int 1998; 8: 56.

16. Nok AJ, Nzelibe HC, Yako SK. Trypanosoma evan-
si sialidase: surface localization, properties and hydroly-
sis of ghost red blood cells and brain cells-implications in
trypanosomiasis. Zeitsch Naturforsch C 2003; 58: 594-
601.

17. Buratai LB, Nok AJ, Ibrahim S, Umar IA, Esievo
KAN. Characterization of sialidase from blood stream
form of T. vivax. Cell Biochem Func 2004; 24: 71-7.

18. Lowe JB. Carbohydrate recognition in cell-cell in-
teraction. In: Fukuda M, Hindsgaul O, eds. Molecular gly-
cobiology: Oxford: Oxford University Press, 1994: 163-94.

19. Petretti T, Kemmer W, Schulze, Schlag PM. Altered
mRNA expression of glycosyltransferase in human color-
ectal carcinoma and liver metastases. Gut 2000; 46: 359-
66.

20. Schauer R. Achievements and challenges of sialic
acid research. Glycoconj J 2000; 17: 485-99.

21. Esievo KAN, Saror DI, Ilemobade AA, Hallaway
MH. Variation in erythrocyte surface and free serum sial-
ic acid concentrations during experimental Trypanosoma
vivax infection in cattle. Res Vet Sci 1982; 32: 1-5.

22. Muller E, Schroder C, Sharon N, Schauer R. Bind-
ing and phagocytosis of sialidase-treated rat erythrocytes
by a mechanism independent of opsonins. Hoppe-Seyler’s
Z Physiol Chem 1983; 364: 1410-20.

23. Bratosin D, Mazrier J, Tissier JP et al. Cellular
and molecular mechanisms of nascent erythrocyte phago-
cytosis by macrophages. Biochemie 1998; 80: 173-95.

24. Fatihu MY, Adamu S, Umar IA, Ibrahim NDG,
Eduvie LO, Esievo KAN. Studies on the effects of lactose
on experimental Trypanosoma vivax infection in Zebu cat-
tle. 1. Plasma kinetics of intravenously administered lac-
tose at onset of infection and pathology. Onderstep J Vet
Res 2008; 75: 163-72.

25. Fatihu MY, Adamu S, Umar IA, Ibrahim NDG,
Eduvie LO, Esievo KAN. Studies on the effects of lactose
on experimental Trypanosoma vivax infection in Zebu cat-
tle. 2. Packed cell volume. Onderstep J Vet Res 2008; 75:
181-7.

26. Umar IA, Igbokwe 10, Omage JJ, Ameh DA, Kwa-
nashie HO, Esievo KAN. The effect of lactose-in-saline
on packed cell volume variation during T. vivax induced
anaemia of cattle. Afr J Biotech 2008; 7: 1782-90.

27. Wintour EM, Butkus A, Clemons G, Moritz K.
Erythropoiesis and haemoglobin switching in fetus and

neonate. Proc Aust Physiol Pharmacol Soc 1991; 22: 44-
52.

28. Moritz KM, Gaik BL, Wintour EM. Developmen-
tal regulation of erythropoietin and erythropoiesis. Am J
Physiol 1997; 42: 1829-44.

29. Wilson RT, Durkin JW. Age at permanent incisor
eruption in indigenous sheep and goat in semi-arid Africa.
Livest Prod Sci 1984; 11: 451-5.

30. Woo PTK. The haematocrit centrifuge techniques
for the detection of trypanosomes in blood. Can J Zool
1969; 43: 921-3.

31. Paris J, Murray M, McOdimba F. A comparative
evaluation of parasitological techniques currently avail-
able for the diagnosis of African trypanosomiasis in cat-
tle. Acta Trop 1982; 39: 307-16.

32. Aminoff D. Methods for the quantitative estima-
tion of N-acetylneuraminic acid and their application
to hydrolysis of sialomucoids. Biochem J 1961; 81: 384-
92.

33. Dodge JT, Mitchell C, Hanahan DT. The prepa-
ration and chemical characteristics of haemoglobin-free
ghosts of human erythrocytes. Arch Biochem Biophys
1963; 100: 119-30.

34. Engstler M, Schauer R, Brun, R. Distribution and
developmentally regulated trans-sialidase in kinetoplast-
ida and characterization of a shed trans-sialidase from T.
congolense. Acta Trop 1995; 59: 117-29.

35. Steel RGD, Torrie M. Principles and procedures
in statistics. 2™ ed. New York: McGraw-Hill, 1980: 782-9.

36. Durocher JR, Payne RC, Conrad ME. Role of sialic
acid in erythrocyte survival. Blood 1975; 45: 11-20.

37. Kelm S, Schauer R. Sialic acids in molecular and
cellular interactions. Int Rev Cytol 1997: 175: 137-240.

38. Traving C, Schauer R. Structure, function and
metabolism of sialic acids. Cell Mol Life Sci 1998; 54:
1330-49.

39. Bosshart H, Berger EG. Biosynthesis and intra-
cellular transport of alpha-2, 6-sialyltransferase in rat
hepatoma cells. Eur J Biochem 1992; 208: 341-9.

40. HennetT, ChuiD, Paulson JC, Marth JD.Immune
regulation by the ST6Gal sialyltransferase. Immunology
1998; 95: 4504-9.

41. Kaufmann M, Blaser C, Takashima S, Schwartz-
Albiez R, Tsuji S, Pircher H. Identification of 2,6-sialyl-
transferase induced early after lymphocyte activation. Int
Immunol 1999; 11: 731-8.

42. Borman S. Enzyme studies sialyltransferase
structure. Chem Eng News 2004; 82(4): 10.

43. Ellies LG, Dotto D, Levy GG et al. Sialyltransferase
ST3GAL-IV operates as a dominant modifier of haemosta-
sis by concealing asialoglycoprotein receptor ligands. Proc
Natl Acad Sci USA 2002; 99: 10042-7.

44. Wang, PH. Altered glycosylation in cancer: Sailic
acids and Sailyltransferases. J Cancer Mol 2005; 1: 73-
81.



28 S. Adamu, N. M. Useh, N. D. G. lbrahim, A. J. Nok, K. A. N. Esievo

ZMANJSANJE SIALICNE KISLINE NA POVRSINI ERITROCITOV KOT I?REDISPONIRAJOCI
DEJAVNIK ZA RAZPAD ERITROCITOV PRI OVCAH, POSKUSNO OKUZENIH S
TRIPANOSOMO: PRELIMINARNO POROCILO

Adamu S., Useh N. M., Ibrahim N. D. G., Nok A. J., Esievo K. A. N.

Povzetek: V poskusu, v katerega je bilo vkljucenih osem ovc, ki so bile okuzene s Trypanosomo congolense (T. congo-
lense), in Sest ovc, ki so sluzile kot neokuzena kontrola, smo ugotavljali spremembe povrsine eritrocitov (ESSA) in prostih
serumskih sialnih profilov (FSSA), ki se lahko pojavijo po okuzbi s tripanosomo, ter posledi¢no uni¢enje rdecih krvnick, ki
ga povzroci fagocitni sistem enojedrnih celic. Okuzba s T. congolense je povzrocila hitro znizanje koncentracije ESSA in
hematokritske vrednosti pri ovcah. Poleg tega je bilo opazeno povec¢anje srednji vrednosti FSSA pri ovcah, inficiranih s T.
congolense. Glavna obdobja, v katerih je prihajalo do znizanja vrednosti ESSA ter povisanja vrednosti FSSA, so sovpadala
z obdobjem najvisjega nivoja parazitemije. Vrednost ESSA se je pri okuZenih ovcah ustalila, ko je okuzba zastarala, vendar
pa je vrednost omenjenega parametra ostala na primerjalni ravni kot pri kontrolnih ovcah in sorazmerna z nivojem pred okuz-
bo v zacetku poskusa. Raven ESSA se je pri ovcah, okuzenih s T. congolense, ohranila z manjsimi nestalnostmi do konca
poskusa. Vrednosti hematokrita, ESSA in FSSA so ostale nespremenjene v kontrolni skupini med celotnim poskusom, ki je
trajal 53 dni. Srednje vrednosti FSSA in ESSA po okuzbi pri ovcah, okuzenih s T. congolense, ter pri kontrolnih ovcah so
bile 2.3 + 0.5mg/mlin 1.7 £ 0.9mg/ml, ter 1.9 £ 0.2mg/ml in 1+1.2mg/ml. Posamezne vrednosti hematokrita, ESSA in
FSSA so se znacilno razlikovale med skupino okuzenih ovc ter kontrolno skupino. Potrebne pa bodo $e nadaljnje raziska-
ve, ki bodo osvetlile mozne vlioge sialtransferaze v ponovnem normaliziranju ravni ESSA in posledi¢no mase eritrocitov pri
zivalih, okuzenih s tripanosomo.

Kljuéne besede: sialna kislina; sialidaza; tripanosomiaza; Trypanosoma congolens; anemija





