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Abstract

Forty- six paticnls with asthma were {ested for the serum levels of total sialic
acid (TSA), Immunoglobulins (IgA, gk, 1gG, and IgM) and leukocyte counts (lotal
and differential). The results revealed a significant increased (P<0.0001) fevef of TSA
in the sera of asthmatic patients (120.83 £ 6.50 FS 69.80 4 4.36; myp/dl) and
such inercasc was associaled with sipnificant increases in the levels ol IgA
(248.73£56.45 vs 64.70£14.30;mg/dL), Igh (1483.16::484.97 vy 30.33+8.21;1U/mL),
oG (1273.73%139.37 ws  572.60+51.31:mg/dL) and IgM  (187.38+22.60
v538.1845.21;mg/dL). The data also showed non significant elevation in neutrophils,
lymphocytes and monocyles. However, cosinophils were an exception and a
significant increase (P < 0.0001) was obscrved in the patients. In conclusion, TSA
could be a risk factor and a belicve may be born that a modification of sialic acid
residucs might interfere with cell —cell recognition and interactions, which play a
crucial role during immune response.

Introduction (2). T cells are critical for the initiation
Asthma 15 the most common nﬂd maintenance of the mature
chronic discase in developed countrics. asthmatic  inflammatory  response.
A”Q]gy is known o p[ay a Signiﬁcanl C'Omplcx interactions between T and B
role in patients with asthma. The lymphocytes and antigen presenting,
p]‘c\fa]cnce Of a“c]'gic diseascg CC]]S (/\PC) lCﬂd to It"lﬂaﬂ‘m'la[lon,
including  asthma  has  increased eytokine production, IgE production,
significantly over the past 40 years (). and  bronchial  hyperresponsiveness
The rcasons for this increase arc not (BIIR) (3. 4). The ability of the immunc
well understood but are under active system o provide effective defense 1s
investigation.  Understanding  the reflected by the great diversity of
pathogenesis of asthma may lead to the immune molecules thal recognize the
development of novel therapies or even pathogens and by the wvariety of
ln PI-C\'Cn[i\:C glrn[cgi(_\s_ ]z]“]C is kﬂOWﬂ CITCCtOI‘ l'l'lCChfmiSI'nS tha[ are f“. lhc
aboul  the cellular  and  molecular disposal of the hosl. The concept has
mechanisms underiving this disorder pradually  emerged that  the
carbohydrate moiclies of

plycoconjugates act as  recognition
signals in the immunc system (5).
Sialic  acids  (SAs) arc terminal
components of many glycoproteins and
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animals, In this exposed position they
contribute signilicantly to the structural
properties of these molecules, both in
solution  and  on  cell  surfaces.
Therelore, it is not surprising that SAs
are important regulators of cellular and
molecular interactions, ine which they
play a dual role. They can either mask
recognilion  siles or  serve  as
recognition delermination (6). When
discase is present, sublle changes oceur
in glycosylation in malignant discases
(7), and non-malignant discases (8).
Thus, the changes in glycoprotein
levels could provide clinically useful
information. The objective of this
study was to investigate the role of
stalic acid (SA) as a possible biological
marker in asthma discase and could be
usciul  for monitoring the humoral
immune response ol allergic patients.

Materials and methods

Patients: This study consisted
of patients treated for asthma (who
were referred to consultative center for
allergy  and  asthma, Baghdad) and
healthy controls. The control group
(=21, median age 32 years, range 21-
54) had no evidence of any type of
allergic disease. The asthmatic patients
(n=46, median age 30 yeurs, range 10-
50).

Lstimation  of  15A4: Blood
samples were collected [rom patients
and control, and scra were separaled
according to  Garvey et al. (9).
Concentrations of TSA were estimated
using  the colorimetric  (Resorcinol
reagent) method with absorbency read
under optical density of 580nm (10).

Detection of  Immunoglobulin
Igl: Total serum gl (IU/mD) was
measured  using a sandwich ELISA
microplates  (Biomaghreb,  Tunisia).
Briefly, a first mouse monoclonal
antibody  was  immobtlized (o the
plastic wells; a second Goat polyclonal
antibody is  fabelled  with  alkaline
phosphatase  enzyme. The diluted
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sumples were Incubated with the solid
-phase antibody-coated well, Afier the
incubation  period, the plate was
washed. In a  scecond  step, the
conjugate-tabelled antibody was added.
At the end of the second incubation
Jdhe wells were washed  and  third
incubation was performed  with  the
chromogen (pNPP). Fhe reaction was
stopped with NaOH and samples were
read at 405nm, The level of patients
lgli was determined by comparing the
optical density with data established
using known [gE standards in the same
assay sysiem,

Detection of Immunoglobulins

{gd, 1gG and [gM: Concentrations of

1pG, IgM and IgA  (mg/dl) were
estimated  using  the  Single  Radial
Immunodiflfusion method. To find the
vatue of cach immunoglobulin fevel
according 1o the diameter of the
precipitation ring; we have used the
table accompanying the test kit
provided by Biomaghreb, Tunisia.

Haematological  study:  Total
leukocyte counts were performed by
using @ hacmocytometer. Cells were
stained by the Giemsa method. A
minimum ol 200 cells was counted per
smear to oblain a  diflerential  cell
count.  Cell were  classificd  a
neutrophils, lymphocytes, monocyles
and cosinophils.

Statistical duta analysis: Dala
were statistically analyzed using SPSS
statistical sofiware. Level of significant
was assessed by computing
independent —samples T test . Values
are given as mean + standard error, "P”
values < 005 were  considered
statistically significant,

Resutts

LT84 levels in asthimatic patients.
Total sialic acid was  detected  in
healthy  controls  and  asthmatic
paticnts. The normal values Tor TSA 1n
healthy controls was 6980 4 4.30
mg/dl, while in asthmalic palicnts was
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TIOR3 £ 6.50 mpddL. A significant
‘nerease (p < 0.0001) was observed in
the serum levels of TSA in asthmatic
paticnts as compared to the healthy
controls (Table 1).

2. Immunaglobulin levels in asthmatic
prettients.

Serum level of IgA (248.734:56.45
mg/dl), Tgl (1483.16+484.97 1U/mL),
1gG (1273.73+139.37 mg/dL) and IgM
(187.38+22.60 mg/dL) showed
significant increases (P<0.05) when
compared to their respective control

values (64.70+14.30 mg/dL,
30.33+8.21  [/ml, 572.60+51.31
mg/dL, and 38.18+5.21mg/dl.;

respectively) (Table 1).

3. Total lewkocyies connt.

The total leukoeyte count in asthmatic
patients was  cstimated 1o be
(8450.00£516.88)  cell/eu.mm.blood
showing no significant differcnces (I" =
0.05) when compared to the normal
value (6975.00+£352.66)
cell/eu.mm.blooad (Table 1).

4. Differential lenkocytes count.

The comparession between asthmatic
patients and healthy controls resulted
in. no significant difference (" > 0.05)
in neutrophils 4836.33+417.68
cell/en.mm . bhlood, lymphocytes
2681.50£149.00 cell/cu.mm.blood and
maonoecvies 306.16+61.74
cell/eu.mm.blood when compared with
normal value (4222.604:290.44,
2350.604127.27and  218.00+18.27)
cell/eu.mm.blood respectively. (Table
1.In the other hand, the value of
cosinophils showed highly significant
increase (P < 0.0001) (642.66+68.00)
cell/ai.mm.blood as compared 1o this
value  in the healthy controls
(185.004:18.70) cell/eu.mm blood
(Table 1).
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Table 1. Total sialic acid,
Immunoglobulins IgE, TgA, 1gG, 1gM,
total leukocytes count and
differential leukocyles count in
asthmatic patients.
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N.S: Not significant (P > 0.05)
Discussion

Bronchial asthma is essentially a

of

chronic  respiratory  discase  that
manifests itsell  intermittently  as
altacks of dyspnea (shortness

breath) and wheezing caused by
bronchial  spasms.  Nearly  all

characteristics of the discase such as its
severily, course, aggravaling [actors
and frequency and duration of atlacks,
vary  widely among  paticnt. Most
patients have o familial predisposition
to atopic discase. Scveral types ol
asthma  are  recognized  based  on
apparent  cliologic  factors.  These
include exercise asthma, cold air
asthma, and industrial (chemically
induced) asthma (4). While the basic
mechanism of the discasce is still poorly
understood, all asthma allacks scem lo
involve a  predisposing  airway
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hyperreactivity and the release of a
battery of inflammatory mediators that
cause bronchoconstriction and mucus
hypersecretion (4,11). Approximalely
80% of this mucus is N-glycosylated
glycoproteins (12). Interestingly, this
study showed there is a significant
difference in the levels of serum sialic
acid  in patients with asthma os
compared to the healthy mdividuals.
Increased concentration ol sialic acid
in various tissues and [uids has been
observed which may be due at least in
part to delective de novo synlhesis,
transport, slorage, calabolism,
excretion and / or metabolic regulation
of sialic acid in the cells (13) or may
be increased through changes in the bio
synthesis — and  post  translational
glycosylation  processing  of  acule-
protein phase glycoprotein in the liver
(14). Allergens are identified as a key
cause of allergic asthma. But the real
culprit in causing allergic asthma is the
IpE antibody (15). Current data also
showed increases in the levels of the
immunoglobulins IgA, 1gG, 1gM and
Igl in the sera ol asthmatic patients.
However,  since  antibodies  arc
glycoproteins  in  nature  (16), the
clevation in their levels can be directly

explained by the fact that the levels of

serum  glycoproteins are elevated in
asthmatic  patients.  However,  owr
finding ol the association between
immunoglobuling
sialic acid concentration has not been
reported before in asthmatic patients,
but has been reported in patients with
malignancy (7). Serum sialic acid
concentration might prove to be a
sensitive bul not necessarily a specilic
marker of diagnosis of asthma, since
ratsed levels of serum sialic acid have
also been reporled in several discases
(8). The IgE antibody is produced by
the body in response (o allergen
exposure. The combination of the IgE
antibody with allergens results in the
release  of potent  chemicals  called

levels and  scrum
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mediators. The mediators cause the
inflammation and swelling ol the
airways, resulting in the symploms ol
asthma. This makes the antibody gk
the root cause of allergic asthma (17).

Clinical and radiological findings
show that in  some groups of
asthmatics, the remodeling ol the
airways leads to permanent bronchial
obstruction.  There is  evidence  thal
these changes are driven by cellular
mediator release in a situalion of
chronic airway in{lammation.
Eosinophils, mast cells, lymphocyies,
and to a lesser extent macrophages are
in increased number in allergic as well
as non allergic asthma. They were
shown to secrete inflammatory and non
inflammatory products thal play a role
in inflammation and healing (18, 19).
The current investipation also revealed
that cosinophils have significant
positive cormrelation  with  asthmatic
patients which is accordance  with
previous reports (20, 21). Losinophils,
through rclease ol preformed  and

newly  generated  mediators,  are
considered key cffector cells in several
discases.  Their  recruitment  and

activation are regarded as centrul o the
pathophysiology of allergic disorders,
including asthma (22, 23, 24). And
there are some explanations for the
possible  mechanism  of  increased
cosinophils in paticnts. One of these
might be the interleukin -4. 1L-4 i3
critical 1o the development of allergic
inflammation. It is associated with
induction of the e-isotype switch and
scerction of Igli by B lymphocytes
(22). lgb-mediated immune responses
are probably further enhanced by 11.-4
through  its  ability o induce
upregulation ol lgli receptors on the
cell surface—the low alfinity IgE
receptors, FeeRIl or CD23 (23,24) and
the high affinity Igli receptor, FeeRl
(25). 1L-4 also induces VCAM-
1{26,27), which, through interaction
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with the a4 integrins (e4f] [VLA-4]
and a4 7) and ad 32, is able to direct
the migration of T-lymphocytes,
monocytes, hasophils, and eosinophils,
but not neutrophils, to inflammatory
loci. In recent years a number of CC
chemokines have been identified that
cause cosinophil  chemotaxis.  They
include rantes, cotaxin (28), monocyte
chemotactic protein-3 (MCP-3) (29).
MCP-4 (30), and macrophage
inflammatory  protein-la (MIP-1a)
(31). Rantes induces directed migration
of CD4, CD45 RO+ Tcells and
monocyles  (32).  chemotlaxis  and
activation of cosinophils (33,34), and
transendothelial migration of
cosinophils in vitro (35). Rantes also
aclivates  basophils  and  induces
histamine release (36). Further, rantes
and MIP-la scem to stimulate lglis
tonsilar B cells Tor Igk production
(37). The T-lymphoeyte also plays a
pivotal role both in initiating and n

sustaining  immunologically  dnven
inflammation  of chronic  asthma.
ymphocytes expressing the CD4

receplor are known to be important in
asthma pathogenesis, through their
production of particular cytokines such
as 11.-3, 1.-5. and granulocyte-
macrophage colony-stimulating factor,
which enhances cosinophil survival,
maturation, and activation (38, 39, 40).
The relationghip between Th-2-like T-
lymphoevtes and cosinophils is thought
to result in eosinophil accumulation in
tissue independent of IglE, whereas
chemokines, particularly rantes. MIP-
la, and cotaxin. are considered
important  for  local  eosinophil
chemoatiraction (41).

CD8E T cells may lead 1o lgh
class swilching via 11-13 rather than
I1.-4. These cvents lead to cosinophilic
bronchitis, mucus hypersceretion, and
hensahinl emnnth muscle contraction
(42). lowever, some studics suggest
that T helper type 1 (Thl) eytokines

d36

such as IL-2, interferon gamma (IT'N-
¥), tumour necrosis factor alpha (TNT'-
a), and IL-15 may promote allergic
airway inflammation as well (42,43 ).
Thus, asthma as a paradigm of an
exclusively Th2 mediated disease may
not take into account all the
complexilics involved in its
pathobiology. Sialic acid plays critical
roles in these subsiances becausc they
are soluble glycoproteins (5). These
glycoproteins are referred to as acule
phase reaction, thus the serum sialic
acid levels my reflect the inflammatory
responsc fo the asthma. In addition, the
immune functions that are affected by
the changes in the sialic acid content
on cell surface of immune and host
cells include sellfnon-self
discrimination, production  of natural
antibodics to desialylated host cells
complement actlivation, macrophage-
mediated  phagocytosis  lymphocyte-
mediated eytotoxicity . natural killer
cells . immune cell adhesion | antigen-
specific interactions . and several other
important immune functions
(5.6.8).We conclude that determination
of sialic acid in the diagnostic
cvaluation of asthma needs more
extensive study. We also believe that
studics to elarily the exact role of sialic
acid levels in the selting of
inflammatory diseases will be uscful as
well.
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