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Abstract
     The objective of this study was the evaluation of serum and tissue LSA level as tumor marker for gastrointestinal tract cancer (GIT).LSA was measured in sera and tissues of 76 cancer patients (with different stages), 27 patients with benign GIT diseases and 30 healthy individuals. Marker determination was done by spectrophotometric procedure of katopodis with resorcinol. It was found significant (p < 0.001) elevations of serum LSA level in GIT cancer patients, when compared with those of benign and healthy individuals. Serial estimation of serum LSA levels indicated a disease status dependent rises. A trend of increasing serum LSA levels was obtained as the malignancy become more sever, i. e., stage I to stage IV. The sensitivity of LSA was 95 %. Determination of tissue marker s contents revealed significant (p < 0.001) elevation of LSA in malignant tissue with respect to those of benign tumors. Comparison of serum and tissue LSA contents indicated significant positive correlation for LSA in cancerous patients but not in those with benign diseases. The results pointed out the benefits of LSA as tumor marker for GIT cancer.

الخلاصة
     إن الهدف من هذه الدراسة هو تقويم مستوى حامض السياليك المترافق مع الدهن LSA المصلي  والنسيجي كدالة ورمية لسرطانات القناة المعوية المعدية. تم القياس لأمصال 76 شخصاً مصاباً بسرطانات القناة المعوية المعدية و 27 مصاباً بأورام حميدة في القناة المعوية المعدية و30 فرداً سليماً. لوحظت زيادة معنوية(p < 0.001)  في مستوى LSA المصلي لدى المصابين بالأورام السرطانية عند مقارنتها مع المصابين بأورام حميدة والأفراد الأصحاء. تمت متابعة مستوى LSA المصلي المتسلسلة ارتفاعات معتمدة على الحالة المرضية وكانت الزيادة متناسبة مع قسوة الورم الخبيث( المرحلة 1-4). بينت الدراسة أن حساسية الدالة الورمية LSA كانت 95%. دل تقدير المحتوى النسيجي للدالة على زيادة معنوية (p < 0.001) في الأنسجة الخبيثة نسبة الى مستواها في الحميدة ظهرت علاقة ارتباطيه موجبة عند مقارنة مستويات LSA المصلي والنسيجي لدى المصابين بالأورام الخبيثة وليس الحميدة. النتائج المستحصلة من الدراسة تشير الى فائدة LSA كدالة ورمية لسرطانات القناة المعوية المعدية.  
Introduction

     Sialic acids are a family of 9- carbon carbohydrate monosaccharides [Inoue et al. 1998], usually found at the outer most position of oligosaccharide chains that are attached to glycoproteins and glycolipids [Schauer, 1991 and Song, et al. 1995]. Sialic acids were expressed on cells, ranging in evolutionary diversity from microbes to lower vertebrate species [Tsuji 1996 and Iwassaki, et al. 1990], and in mammalian cells [Inoue, et al. 1996].  Sialic acid is a normal constituent of the cell membrane and also found as macromolecules in cytoplasm [Ozrokali, et al. 1991]. It influences the physiochemical properties of glycoproteins, participates in haemostatic function and affects the specificity of blood group antigens and invasiveness of tumor cells. One third of sialic acid is bound to proteins and the remaining tow thirds exist as lipid bound sialic acid (LSA) [Katopodis et al. 1982]. The levels of LSA were investigated in many neoplastic diseases to delineate its availability as a tumor marker and also as a prognostic index. Katopodis, et al., painted out that plasma lipid associated sialic acid concentrations were significantly increased in cancer patients as compared to both of those with benign diseases and normal controls. LSA has been suggested to be useful for monitoring diseases status in malignancy test sensitivity in the detection of cancer ranged from 77 to 97% [Ryan and Fennely, 1981]. Saez and Varela [Seaz and Varela ,1995] have found marked correlation of LSA levels with the stages in various cancers. This study was attempted to assess the value of LSA as a tumor marker with GIT cancers.

Materials and Methods

     Patients: Seventy six gastrointestinal tract (GIT) cancer patients (28 gastric, 19 colorectal, 16intestinal, 7 liver, 3 oseophegous, and 3 anal canal cancer patients), 30 age and sex matched healthy controls, and 27 patients with benign tumors (pathological controls) were include in this study. GIT tumor patients were treated by surgery subjected to palliative treatment and diagnosis of tumors was confirmed by histopathological examination. The ages of patients were ranged from 4-85 years, and the ratio of male to female was 8:5.                    

     Specimens Collected: prior to administration of many treatments of patients (cancerous and pathological controls) venous blood samples (5ml) were collected. The sera kept at -15 °C until analyzed. GIT tumor tissues (malignant and benign) were obtained from patients complaining of malignant and benign tumors by surgery. Tissues were washed with saline and stored immediately at -15 °C. Prior of each experiment, the frozen tissue was homogenized at 4 °C in  7.4 pH phosphate buffer [1gm of tissue: 3 ml of phosphate buffer] by a manual homogenizer. The homogenates were filtered through a nylon mesh and centrifuged at 3000 xg for 10 minutes. The supernatant was used for the biochemical assay.

     Determination of Serum and Tissue LSA: LSA was measured as suggested by Katopodis and Stock [Katopodis N and Stock C. 1980]. Briefly, 50 ml of sample was extracted with 3 ml of chloroform – methanol (2:1 v/v) kept at 4 °C. The lipid extract was separated by addition of 0.5 ml cold distilled water and was precipitated  with 50 ml of phosphotungstig acid (1 ml / ml). After centrifugation (3000 xg, 10 minutes), the supernatant was aspirated and the precipitate was resuspended in 1 ml of distilled water. LSA in the suspension was determined as mentioned in Svennerholm method [Jourdian  et al.,   1971] for determination of total sialic acid.

     Determination of Tissue Protein Content in Malignant and Benign Tumors: Bradford method was used to estimate protein contents in malignant and benign tissues [Bradford ,1976].
Results ad Discussion 
    The level of serum LSA was measured in 76 GIT cancer patients (28 gastric,19 colorectal, 16 intestinal, 7 liver, 3 oseophegous, and 3 anal canal cancer patients), 27 benign tumor patients (pathological controls), and compared with 30 healthy individuals. Table 1 show the concentration of serum level of the marker was significantly higher (p<0.001) in cancer patients when compared with pathological and healthy controls. Statistical analysis showed no significant variation of LSA between the two control groups (pathological and healthy individuals).  
     According to the stages of the malignant tumors, cancer subjects were categorized in four subgroups. Patients with stage I (14 patients) were considered in the first group, patients with stage II (8 patients) in the second group, patients with stage III (15 patients) in the third group, and those with stage IV (39 patients) in the fourth group. The levels of the tumor marker were compared among cancer subgroups with healthy controls. Table 2 shows the value of the tumor marker in sera of cancer patients with different stages the means observed in all clinically active stages were significantly higher than those in normal controls. In patients with metastatic diseases, LSA showed significantly higher increase than those with non metastatic diseases. This information suggests the implication of serum LSA in the follow up of disease progression. 

    Table 3 shows that LSA level was significantly elevated (p<0.001) in malignant tissues when compared with those of benign tissues. The results of serum and tissue were analyzed using student’s t test  while the results of cancer subgroups (stage I, II, III, and IV) were analyzed statistically using the analysis of various (ANOVA) [Robert et al. 1983 and Avivo, 1978 ]. The correlation of LSA content in sera and tissues derived from benign and malignant GIT tumors was examined. The evaluation was carried out statically using linear regression analysis. Figure 1. A and table 4 that the marker LSA was significantly correlated in sera and malignant tissues isolated from cancer patients. LSA was observed to be positively correlated (r =0.97 and p<0.001) in patients with malignant tumors. No such correlation was indicated in sera and tissues of patients with benign diseases (figure 1.B, and table 4).

     Investigations into the preclinical biology of cancer are ongoing, yet no one has referred to a specific and sensitive biomarker of malignancy [Cane P, et al.1995]. Sialic acid is a natural component of the cell surface. Cancer cells show a higher concentration of this carbohydrate derivative on cell membrane and the serum also shows elevated levels of sialic acid [Fischer and Egg ,1990]. Several  studies showed that sialic acid could be advisable as a tumor marker for detecting malignancies, but it cannot be used a criterion for identifying tumor types [Romppanen J, et al. 1998; Patel P, et al.1990; and Ryan A and Fennely J 1981]. Several researches have reported raises in total sialic acid levels in various non-malignant diseases [Gray B, et al. 1976 and Sillanaukee, et al. 1999]. On the other hand, LSA level were approximately similar to those of the normal controls. Significant elevations in serum / plasma LSA concentrations have been documented in patients with malignant diseases [Dnistrian A and Schwartz M 1983], this particular fact encouraged to concentrate attention on LSA instead of total sialic acid as a marker in a malignant diseases. High correlation was observed between LSA levels and tumor site, grade, and stage [Seaz J and Varela A 1995]. Erbil et al., [Erbil M, et al. 1985] have found that LSA was correlated with the extent of metastatic colorectal carcinoma. These authors have suggested that LSA show promise value as useful marker in staging and monitoring colorectal cancer. LSA has been investigated at the tissue levels of various cancers [Mehdi, 2000; Rasha, 2001; and Suer et al. 1996]. Kokoglu, et al., [Suer et al.1992] have reported rises in LSA levels in both sera and tissues of patients with thyroid, brain tumors and Hodgkin’s diseases.
     The positive correlation of serum and tissue LSA may be explained by that the synthesis of glycoproteins and glycolipids are increased in different neoplastic tissues [Feijo et al. 1996; Tautu et al. 1991; Mrquina et al.1996; Okennedy et al. 1991]. Such elevation was found to be associated with enhancement of sialyltransferase activity [Akamatsu et al.1995].  
     In net results of this study, we found that both sera and tissue LSA showed significant increases in cancer patients comparison with pathological and healthy individuals. A trend of increasing serum LSA levels obtained as the malignancy become more sever, i.e., stage I to IV. Our results suggest that LSA may serve as a valuable marker in GIT cancers, and it can be conceder as an index to follow up the patients.
Table 1: Serum LSA levels in GIT cancer patients and control subjects.

	Subjects
	Mean ± S.D.
	Range
	p-value

	LSA (mg / dl)
	N.S.

	Healthy individuals
	13.92±2.90 
	8.00-20.00
	

	Pathological controls
	15.00±3.35
	9.77-21.98
	

	
	
	
	< 0.0005

	GIT cancer patients
	30.00±3.52
	18.37-36.75
	


Table 2: Serum LSA levels in GIT cancer patients with different stages.
	
	Patients with:

	Subjects
	
	Normal controls

Mean±S.D.N=30
	Stage I

Mean±S.D. N=14
	Stage II

Mean±S.D. N=8
	Stage III

Mean±S.D.

N=15
	Stage IV

Mean±S.D.

N=39

	
	LSA (mg /dl)
	14.70±3.62
	26.00±1.20
	28.76±2.40
	30.69±2.50
	32.97±3.30

	
	
	
	p < 0.005
	p < 0.0005
	p < 0.0005
	p < 0.0005

	
	LSA/TP
(mg/g protein)
	1.94±0.60
	3.60±1.00
p < 0.005
	4.05±0.50
p < 0.0005
	5.05±0.80
p < 0.0005
	6.67±1.85
p < 0.0005


Table 3: Tissue LSA contents in GIT tumor patients.
	Subjects
	Mean ± S.D.
	Range
	p-value

	LSA (µg /mg protein)
	< 0.0005

	Benign tissues
	0.78±0.18
	0.35-1.15
	

	Malignant tissues
	1.43±0.08
	1.24-2.69
	


Table 4: Results of univariate analysis of LSA contents in sera and tissues of GIT tumor patients.
	Subjects
	Benign tissues
	Malignant tissues

	
	r
	p-value
	r
	p-value
< 0.0005

	LSA
	-0.4
	N.S.
	0.97
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Figure 1: correlation of lipid associated serum and tissue sialic acid (LSA) levels in:  (A) malignant and (B) benign gastrointestinal tract tumor patients.
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