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Study of Changes for Total Sialic Acid and Lipid-Bound Sialic Acid 
Levels in Tuberculosis and Lung cancer 
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tractAbs 

Sialic acid (SA) have been used as one of laboratory markers in diagnosis a variety of 

pathological conditions, and it have been found to be elevated in a number of different 

cancers .Many studies have shown that mean values of total sialic acid (TSA) or lipid-bound 

sialic acid (LSA) were higher in patients with cancer than in normal subjects .The aim of the 

present study was to determine the serum of total sialic acid (TSA), lipid-bound sialic acid 

(LSA),total protein (TP) and TSA/TP levels in the(Tuberculosis TB and Lung cancer LC ) 

compared with healthy controls , data analysis indicated a significant increase ( P=0.0001 ) in 

TSA and LSA levels in (TB,LC) groups in comparison with healthy controls, no difference 

was observed in TSA concentrations between (TB,LC) groups, no difference LSA levels were 

observed when (TB) patients compared with healthy controls ,.The concentration of TP was 

slightly elevated( P=0.042 ) in (TB,LC) groups comparison with healthy controls ,there was a  

significant increased ( P=0.0001 )  in TSA/TP levels in (TB,LC) groups in comparison with 

healthy controls. 

    المستخلص 

يعتبر حمض السياليك أحد الدلائل المختبرية لتشخيص العديدد ندا اللادالال المر دية ايدر السدرواجية ننادد أع ا   دا       

نحمدض السدياليك  TSAحمض السياليك الكلدي  نستواه في العديد نا السرواجال , نالكثير نا الد اسال  ؤكد أع نستويال

ة نللاوظدة فدي نصدل  ددد ندا المصدابيا باللادالال السدرواجية ن ا جدة ند  ا  دخا   زداد بصو  LSAالمر بط بالشلاوم 

فدي نصدل المر دل المصدابيا بددال السدل  TSA, LSA ,TP, TSA/TP السليميا,  تضما هذه الد اسة   دير لمستويال 

فددي  (P=0.0001)نسددرواع الرئددة بالم ا جددة ندد  نسددتويا الأ فددي نصددل ا  ددخا  السددليميا, حيدد  أظاددرل  يددادة نع ويددة

مصل المر ـل المصابيا بدال السل نسرواع الرئة بالم ا جة ن  نستويا الأ فدي نصدل ا  دخا  ل LSA, TSAنستويال

 LSAبلادالتي دال السدل نسدرواع الرئدة ن  ددنا مدو ع نسدتو   TSA السليميا, نلكا لدلأ يهادر فدرع نع دو  فدي نسدتو 

 خا  السليميا للأ  هار  يادة نع وية  كذلك نادل  يدادة بمصل المر ل المصابيا بدال السل ن  نستويا ه في نصل ا 

بلادالتي دال السدل نسدرواع الرئدة   ددنا مدو ع بمصدل ا  دخا   TPفدي نسدتو  البدرن يا الكلدي  ( P=0.042 )بسديةة

في  شخيص حالتي دال السل نسرواع الرئة  لأ حسـاب جسبة) حمدض   السليميا نلللاصول  لل حساسية نخصوصية  الية

 )( نالتددي  عتبددر أال أهميددة فددي الت ريددلا بدديا اللاددالال السدداب ة, حيدد  أظاددر  يددادة نع ويددة TSA/TPك/البرن يا السدديالي

P=0.0001 ) مصددل المر ددل المصددابيا بدددال السددل نسددرواع الرئددة بالم ا جددة ندد  نسددتويا ه فددي نصددل ل فددي نسددتويا ه

 ا  خا  السليميا 
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Introduction 

Sialic acid SA, a family of acylated 

derivatives of neuraminic acid, usually 

occurs as a terminal component at the non-

reducing end of carbohydrate chains of 

glycoproteins and glycolipids [1] ,it is 

generally considered that human serum 

contains no free and that 90% of the serum 

sialic acid is bound to the α and β globulins. 

Moreover, the only member of the sialic 

family so far identified in human serum is 

the N acetyl derivative of neuraminic acid 

[2], which occur widely in nature, as present 

in variety of tissues and body fluids of 

higher animals and some bacteria but not 

plants or lows invertebrates [3].It is found in 

negatively charged surface polyanions on 

various cell membranes and plays an 

important role in the antigenic 

characterization of cells [4]. Sialic acid is 

present in high concentrations as 

components of glycoproteins, glycolipids 

such as gangliosides, or polysaccharides [5]. 

Serum sialic acid levels have been used as 

laboratory markers in a variety of 

pathological conditions [6, 7] .Studies with 

normal children showed that serum sialic 

acid levels were independent of age and sex 

.In children with various diseases (tubercular 

meningitis and rickets) the serum sialic acid 

levels increase [8], and it have been found to 

be elevated in a number of different cancers, 

therefore, is a biologic marker for malignant 

diseases [9]. Sialic acid concentrations have 

been reported to be related not only to 

diagnosis ,but also to staging ,prognosis and 

detection of early recurrence[1].Although 

considerable individual variation exists 

,increases in the serum sialic acid level have 

been shown to be proportional to the tumor 

stage and are significantly higher than in 

normal population, the relationship between 

sialic acid(N-acetyl neuraminic acid),tumor 

stage ,and clinical course indicates that 

serum sialic acid analysis could prove 

clinically important as a monitor of tumor 

burden in individual patient [10]. A 

significant correlation has been 

demonstrated between TSA levels; activity 

and tumor stage of breast cancer 

[11].Marked elevation of serum TSA and 

lipid-bound sialic acid LSA that correlate 

with the clinical activity of a disease have 

been documented in many malignancies 

[12]. Dnistrian and Schwart were the first, in 

1982 [13], to begin determination of plasma 

lipid-associated sialic aced (LSA) as a 

sensitive marker in leukemia and malignant 

lymphoma they have reported raised level of 

LSA in cancer patient [13]. 

Plucinsky et.al, [14] have studied TSA, 

LSA and TSA/TP ratios in various cancers 

(including skin cancer) and indicated that 

TSA and TSA/TP are elevated in patients 

with cancer compared with healthy controls 

[14]. However, elevated TSA levels have 

been found in many circumstances 

apart/from malignancy ,such as myocardial 

infarction and some autoimmune disorders 

[4].The present study was undertaken in an 

attempt to explore the severely affected 

parameters TSA, LSA ,TP, TSA/TP in sear 

of patients with (Tuberculosis TB and Lung 

cancer LC ) in comparison with normal 

healthy controls .   

Materials and Methods 

       A total of 38 patients, 20 with 

Tuberculosis TB (pathologic control) (5 

women, 15 men) and 18 with Lung cancer 

LC (6 women, 12 men) were entered present 

study .The median age of patients with TB 

was 61 years (range 44-73) and these with 

LC was 64 years (range 47-80) .Diabetes 

mellitus and any heart diseases were 

excluded from the study. 25 healthy non 

smoking (11 women,9 men) median age 62 

years old (range 45-75) were normal healthy 

control .A total of blood sample were 
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collected from patients from hospital of AL-

Hussain education ,sinus to period from ( 

Jan. 2006 to the end of  Jul.  2006). 

Serum TSA and LSA were measured 

according to the method resorcinol [4,15] . 

Serum total protein TP was determined by 

the Biuret method [16]. 

    All the statistical analysis were done 

through the ANOVA program, data was 

given as mean ± standard deviation (SD) and 

student of predictive values for TSA , LSA , 

TP and TSA/TP levels in ( TB and LC ) 

groups with healthy control and P value< 

0.05 was considered significant. 

Results  

     Table (1,2,3,4) show Biostatistical 

calculation for the comparison of TSA, LSA, 

TP and TSA/TP values respectively from 

serum sample of patients with (TB, LC) 

groups and healthy controls.Figure 

(1,2,3,4)Distribution of TSA, LSA, TP and 

TSA/TP values from serum sample of 

patients with (TB, LC) groups and healthy 

controls .Table and Figure (1),data analysis 

indicated significant differences in TSA 

value in (TB, LC) groups with healthy 

controls (P<0.0001),also there was no 

significant in TSA value in the TB  group 

with LC group Table and Figure (2), no 

significant difference was observed in LSA 

levels between TB group and the healthy 

control, but there was significant between 

LC group and the healthy control.Table and 

Figure (3), shows there was slightly rise in 

three groups .Table and Figure (4), shows 

that TSA/TP values astatically significant 

increase was observed  between (TB, LC) 

groups with healthy controls, no significant 

difference of TSA/TP values was observed 

when compared  between (TB, LC) groups. 

Table (5,a)The predictive values for the 

biochemical markers in Tuberculosis (TB) 

with normal healthy control .Table (5,b)The 

predictive values for the biochemical 

markers in Lung Cancer (LC) with normal 

healthy control .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1): Biostatistical calculation for TSA values of patients with Tuberculosis 

(TB) , Lung Cancer (LC) and Normal healthy control (( mean±SD and P value )) 
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Figure (1) Distribution of TSA values from serum sample of patients with (TB, 

LC) groups and healthy controls. 

 

Table (2): Biostatistical calculation for LSA values of patients with Tuberculosis 

(TB) , Lung Cancer (LC) and Normal healthy control (( mean±SD and P value )) 

 

Figure (2) Distribution of LSA values from serum sample of patients with (TB, 

LC) groups and healthy controls. 
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Table (3): Biostatistical calculation for TP values of patients with Tuberculosis (TB) 

, Lung Cancer (LC) and Normal healthy control (( mean±SD and P value )) 

Figure (3) Distribution of TP values from serum sample of patients with (TB, LC) 

groups and healthy controls. 

 

Table (4): Biostatistical calculation for TSA/TP values of patients with Tuberculosis 

(TB) , Lung Cancer (LC) and Normal healthy control (( mean±SD and P value )) 
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Discussion  
 

In the present study serum TSA levels in 

the (TB and LC) groups were significantly 

increase in comparison with healthy controls 

(P=0.0001) Table (1) and Figure (1), this 

results indicate that most of the circulation 

serum glycoproteins (immunoglobulin and 

acute phase proteins) increase markedly 

during many conditions involving tissue 

destruction or inflammation [8, 17]. Changes 

in serum glycoproteins levels are 

characteristic of many pathological 

conditions including malignancy[18,19], 

therefore, neoplastic cells ,surface 

glycoproteins and glycolipids have different 

carbohydrate compositions, the major 

constituent of glycoproteins and glycolipids 

is sialic acid [4,20].Malignant diseases are 

process encompassing the whole body: they 

disturb the structure and function of many 

organs and system .one of these is the 

change in composition of serum proteins, 

including a decrease in the content of 

albumin with a concomitant increase of 

glycoproteins that include ,among other N-

acetyloneuraminic acid or sialic acid. The 

sialic acid in blood serum is derived mainly 

from liver cells, where it is synthesized from 

glycolipids and glycoproteins of membranes 

Figure (4) Distribution of TSA/TP values from serum sample of patients with 

(TB, LC) groups and healthy controls. 

 

Table (5, b): The predictive values for the biochemical markers in Lung 

Cancer (LC) with normal healthy control. 
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of lysed cells ,and showed that the enzymes 

regarding cell investigation are active in 

cancer cells [21].Malignant cells have been 

reported to have more sialic acid in their cell 

membrance than normal cells [22,23]. As a 

result of increased turnover, secretion and 

shedding , these glycoproteins and 

glycolipids can be released into the sera, 

therefore, TSA levels have been increased, 

but there was no difference in TSA values in 

(LC) group when compared with (TB) group 

.However, elevated TSA levels have been 

found in many malignancy, myocardial 

infarction and some autoimmune 

disorders[7,24].At the same time it was 

noted that cancer cells contain almost twice 

the amount of sialic acid in their cell 

membrance than normal cells .Many studies 

have attest to the raised concentration of 

sialic acid in serum from patients suffering 

from various neoplastic diseases[4,25].It has 

been considered a useful neoplastic marker, 

sensitive but non-specific[25].LSA levels 

were significantly increase(P=0.0001)when 

compared between (LC)group and healthy 

controls as shown in table(2) and Figure 

(2),but no significance in LSA levels when 

compared between (TB) group and healthy 

controls. Moreover, elevated serum levels of 

TSA and LSA have been observed in many 

malignancies [26, 27]. Some studies report 

that LSA is better indicator of malignancy in 

prostate and breast cancer [10, 13]. LSA as a 

sensitive marker in Leukemia and malignant 

Lymphoma, have reported raised level of 

LSA in cancer patient, that serum total sialic 

acid (TSA) and lipid associated sialic acid 

(LSA) levels have drawn considerable 

interest because of carbohydrate aberrations 

in malignant cells [28,29].The level of total 

protein TP was found only a slight rise in 

occurs in three groups 

(P=0.042)Table(3)andFigure(3), 

concentration of proteins rise significantly 

during acute inflammation owing to cause 

such as surgery ,myocardial infarctions  

,infections and tumors[30]. Disease often 

alters amount and proportions of plasma 

proteins in body fluids in characteristic 

ways. Most plasma proteins are catabolized 

in the liver;for some, the signal that marks 

them for degradation appears to be the loss 

of part or all their sialic acid content [30].  

     A statistically significant increase( 

P=0.0001 )was observed in TSA/TP values 

when compared between (LC and TB) 

groups with normal healthy controls as 

shown in Table and Figure (4),the results 

show that TSA/TP was the most useful of 

markers tested detecting malignancies. This 

markers should prove useful for monitoring 

malignant disease recurrence or progression 

and evaluating the effectiveness of various 

therapeutic approaches [29].TSA/TP values 

follow the same pattern as serum TSA 

concentrations, the TSA increment is 

probably related to increased turnover of 

malignant cells .The results of this 

investigation indicate that TSA and TSA/TP 

are sensitive markers for detecting (LC and 

TB) groups table (5, a, b) .  

The study suggests that TSA, LSA and 

TSA/TP are strong predictor for both (LC 

and TB) groups compared with  healthy 

controls ,LSA can be used as an indicator of 

malignancy in (LC) group and TSA and 

TSA/TP values along with biochemical 

criteria may be valuable in establishing 

diagnosis .                                                                 
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