IBN AL- HATTHAM ). FOR PURE & APPL. SCT. VOL.19 (1) 2006

The Level of Total Sialic Acid In Patients
With Typhoid Fever

L. T, Al-Assady
Department of Biology, College of Education- Ihn Al-Haitham,
University of Baghdad

Abstract

The aim of this research is to shed some light on the level of
serum lotal sialic acid (TSA) in individuals with typhoid fever. The
individuals were at age of (35-45) vears old and (TSA) was measured
by resorcinol reagents. The results showed significant reduction in
(I'SA) compared to control or normal individuals.

Introduction

Many biological activities involve necumerous interactions
between cells and soluble effcctors such as antibodies, toxins, lecting
and cylokines(1).

It was assumed that carbohydrate moicties of membrane
glycoprotiens and glyeolipids played a key role in these recognition
phenomena(2). In this context, sialic acid represents an essential
component of most glycoconjugates they are a family of 9-carbon
carboxylated monosaccharides found as lerminal  residues of
glycoconjugates(3). and present in  molecules of different
complexities, this may be of importance for steric presentation of the
In vivo events(4).

There are many factors arfecting serum sialic acid such us
immunstimulators like Bacilli Calmetie-Guerin (BCG) vaccine,
freund's adjuvant as well as several antigens increase serum sialic
acid. In contrast, treatments causing immunosuppression, like -
radiation and application of cyelophosphamide, did not influence the
serum sialic acid(3).

The aim of this research was to measure the level of SErum
total sialic acid (TSA) in patients with wohoid fever.
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Materials and Methods

Determination of (TSA) by Sevennerholm's method(6) using
resorcinol reagent and butyl-methanol solution. The control and
patient individuals at sge of (35-45) vears old and the number of
samples were (13) for patients and (15) for control. Statistical
significances of differences between the two groups were tested with
two-tailed t-test.

Results

The results of this study showed a significant reduction in the
level of serum (TSA) in patients with typhoid fever (11.41=4.9)ug/mL
compared to control group (39.65 + 4.2) pg/mL as in the figure (1).

Discussion

T'he results of this research showed a significant deereass in
the value of (TSA} in the serum of individuzls with typhoid fever
compared to nonnal individuals. This reduction caused by the effects
of Salmonella typhi on the sialic acid synthesis inside cells or remove
it by the activity of sialidase enzyme from the glycoproticns in cell
surfaces(7).

The bacilli of Salmonella typhi that causes typhoid fever are
(iram-negative buacteria living inside macrophages, thus they arc
intracellular pathogens(8). The pathogenicily comes from the toxic
effect associated with the lipopolysaccharide layer of these organisms,
which is termed "endotoxin"(9) and also these bacilli produce
enterotoxin and cytotoxin, The action of these toxins resembled by
inhibiting host cell protein synthesis and allowing Ca®” to escape from
host cells then lyses them(10). Therefore, it's possible that these toxins
affect the expression ol glycoprotiens that contains sialic acid inside
infected cells, especially macrophages which appear rich in receptors
positive sialylated glycoconjugates(11).

Also, the reduction in scrum sialic acid may be resulted from
the activation of sialidase enzyme after infection by these bacilli that
lead to remove sialic acid residues from glycoprotiens during
recycling process in the course of which lysosomes could fuse with
vesicles endocytosed from the eell surlace(12), especially the activity
of sialidase enzyme has been shown in immunocompetent cells such
as lympheeytes and phagoeytes(13). The activity of this enzyme may
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be exerted from the very beginning of the infection(14). It has been
demonstrated that sialidase through desialylation of glycoconjugates
has a potential pathogenic effect and the desialylation is efficiently
induced by either soluble (Vibrio cholerez) or particle-bound
(Influenza virus)(13).

The conclusion of this work revealed that the infection by
Salmonella typhi caused reduction in the level of (TSA) in serum by
affecting the synthesis of glycoconjugates that contain sialic acid on
the macrophages surfaces and others cells, or removing sialic acid
residues from these molecules by the activity of sialidase Enzyme,

References

1.Bacnziger, .17, (1985). Am. J. Pathol., 121: 382-391.

2.Varki, A. (1997). FASED ], 248-255.

3.Schauer, R. (1982). Sialic acids: Chemistry, metabolism and

function, cell biology mongraphs, Vol. 10, Springer-Verlag Ine..
new York,

4 Miller-Podraza, H.; Bergstrom, J.: Teneberg, 5.; Abul-Milhj, M.;

Longarad, M.; Olsson, B.M.; Uggla, L. and Karlsson, K. A.
(1999). Infection and Immunity, 67(12): 6309-6313.

3.Gydow, G.; Sydow, H. and Rucker, K. (1989). Biomed, Biochem.
Acta, 48 (4): 365-359.

6.Svennerholm, L. (1958). Acta Chem. Scand., 12: 547-553.

7.Smith, E.L.; Hill, R.L..; Lehman, R.; Lefkowitz, R.J . [Tandler, .
and White, A. (1983), Principle of biochemistry mammalicn
biochemistry. 7" Ed., McGraw Hill Book ¢ ompany, London.

PP:573,
&.Todar, K. (2002). Bacteriology 330 Homu page Internet,
2.Chopra, H.L. (1985). Texthook of medical microbiclogy, Seema
publication, Delhi, P.P. 393-403.

L0.Madigan, M.T.; Martinko, J.M. and Parker, J, (20001, Brock
biolugy of microorganisms, 9". Ed., Prentice Hall, Upper
Saddle River, NJ PP: 773,

11.Miller-Prdraza, H.; AbulMilh, M.; Bergstrom, J. and Karlsson,
K.A.(1996). Glycoconj. J., 13: 453-460.

12.Tes, O.B. and Pernis, (1984). I. Exp. Mad., 159: 193-207.

I3.Nguyes Hong, V.; Beauregard, G.; Polier, M., Belisle, M.;
Mamelli, L.; Gatti, R. and Durand, P. (1980). Biochim. Biophys.
Acta, 616: 2539-270,

L




m (::mtrul (39.65 £ 4.2)

5“1".1’% Patients with Typhoid fever (11.41+ 4.9)

IBN AL- HAITHAM J. FOR PURE & APPI.. SCL VOL.19 (1) 2006

14.Leguizamon, M.; Mocetti, E.; Rivello, H.G; Argibay, P. and
Campetella, O. (1999). The Jurnal of Infectious Diseases, 180:
1398-1402.

L5.Pilatt, Y.; Bignon, J. and Lambre, C.R. (1987). Biochimica
Biophysica Acta, 923: 150-155.

TSA
(ug/ml.)

.,
+

e
&
b
&

&

b 44
-
*
b

&

+
& n it S
"y

b4
4
-+

Fig. (1): The level of (TSA) in patients with
typhoid fever and control
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