
' 

THE RELEVANCE OF SERUM 

BETA-2-MICROGLOBULIN 

ESTIMATION IN CLINICAL ONCOLOGY 

A THESIS SUBMITTED AS PARTIAL FULFILMENT 

FOR M.D. DEGREE IN GENERAL SURGERY 

BY 

ALI SADEK SABBOUR 

Department of General Surgery 
Faculty of Medicine 

Ain-Shams University 

UNDER THE SUPERVISION OF 

Professor Dr. Mahmoud Ahmad Nagib 
Professor of General Surgery 

Faculty of Medicine 
Ain-Shams University 

Professor Dr. Abou Bakr Elseddik Mostafa 
Professor of General Surgery 

Faculty of Medicine 
Ain-Shams University 

Professor Dr. Laila Mohamad Osman 
Professor of Clinical Pathology 

Faculty of Medicine 
Ain-Shams University 

FACULTY OF MEDICINE 
AIN-SHAMS UNIVERSITY 

l 9 8 9 

Salama 

~"''~, .,, . .. ~:. 



ACKNOWLEDGEMENT 
Thanks to God firstly and lastly. 

I would like to express my sincere and long last-

ing gratitude to my Professor Dr. Mahmoud Naguib, Prof. 

of Genera I surgery, A In-Shams Unlversi ty for his con-

t lnuous encouragement, and guidance from the very 

beginning of this work. 

My sincere grateful appreciation to my Professor 

Dr. Abou Bakr £1 Sectdlk Mostafa , Prof. of General Sur-

gery A In-Shams Unlversl ty, for his generous supervision 

and warm coop era t 1 on. 

I would also like to express my deepest gratitude 

to Professor Dr. Lalla Osman, Prof. of Cl In/cal Pathol-

ogy Aln-Shams University for her expert assistance she 

kindly offered me throughout this work. 

A very spec i a I gra t 1 tude goes to Ml ss Azza Osman 

as she spent too much effort and time to present this 

work in that respectable form. 





CONTENTS 

REVIEW 

82-microglobulln 

Chemical structure 

Relation of the immune system 

Synthesis 

Normal serum level 

Cat abo II sm 

Local production 

The relation between 82-m. and malignancy 

Lymphoreticular neoplastic disorders 

Hodgkin's disease "classification" 

Non-Hodgkin lymphoma "classification" 

82-m. in I ymphoret i cuI ar neop I asms 

82-m. in (HD) and (NHL) 

82-m. In (CLL) 

82-m. In other leukaemias 

Multiple myeloma 

82-m. in (MM) 

82-m. In adenocarcinoma 

Page 

1 

3 

.7 

1 6 

21 

25 

26 

33 

51 

58 

60 

68 

70 

80 

87 

90 

92 

102 

82-m. 1 n breast cancer 102 

82-m. In gastro-Intestinal, hepatic and 

pancreatic cancer 

82-m. In urI nary tract rna I lgnanc I es 

82-m. In squamous eel 1 carcinoma 

1 1 1 

11 5 

11 7 



82-m. In other malignancies 

MATERIAL AND METHODS 

RESULTS 

82-m. In rna 1 ignant lymphadenopathY 

82-m. 1 n breast cancer 

82-m. in squamous ce 1 1 care i noma 

82-m. in hepatoma and 1 1 ver cirrhosis 

82-m. In multiple myeloma 

82-m. In colorecta I carcinoma 

82-m. In cancer thyroid 

82-m. In sarcoma 

DISCUSSION 

82-m. In malignant lymphadenopathy 

82-m. in (NHL) 

82-m. In CHD) 

82-m. In chronic leukaemia 

82-m. In multiple myeloma 

82-m. In breast cancer 

82-m. in co I orecta I care i noma 

82-m. in hepatoma and liver cirrhosis 

82-m. in squamous eel 1 carcinoma 

82-m. In thyroid cancer 

82-m. in sarcoma 

SUMMARY 

REFERENCES 

ARABIC SUMMARY 

11 9 

1 22 

11"1 

1 51 

159 

1 p1 

1 63 

1 66 

1 66 

1 66 

168 

1 69 

1 72 

173 

1 76 

1 78 

180 

1 81 

1 83 

18"1 

185 

1 87 

1 87 

1 89 

1 9"1 



liST OF FIGURES 
Page 

1- The chemical structure of 82-m. 2 

(Revl liard, 1979) 

2- The structure of the major hlstocompatl- 8 

blllty complex (Revlllard, 1979). 

3- Structural homology between lgG, 82-m. 1 1 

and HLA (Rev I I I ard, 1 979) 

'I- Codding for histocompatibility antigen 13 

synthesis 

5- The change of normal serum level of 82-m. 20 

with age 

6- Metabolism of 82-m. 21 

7- 82-m. In rna llgnancy: three hypotheses 

(Revl I lard, 1979) 

8- Hodgkin's disease: survival vs. hlsto- 57 

logical type/and cllnl~al stage (Anderson, 

1 985) . 

9- Survival of (NHL) patients with hlsto- 72 

logles known to be associated with poor 

prognosis when subdivided according to 

theIr pre-treatment I eve I of 82-m. 

(Cooper and Chi I d, 1 980). 

10- Survival of patients with multiple myeloma 91 

according to the level of serum 82-m. prior 



• 

to treatment (Cooper and Child, 1980) 

11- S-82-m. In patients and controls 

12- Percentage of high S-82-m. in lympho­

retlcular neoplasms and carcinoma 

113 

118 

13- S-82-m. lnbenlgnvs. malignant lymphade- 150 

no pat hy. 

11- The mean S-82-m. In different stages of 151 

(HD). 

1 5- The mean S-82-m. In I oca 1 i sed vs. genera- 1 56 

I i sed (NHL). 

16- The mean S-82-m. in different stags of 160 

breast cancer. 

17- High 82-m. in large squamous cell carcl- 162 

noma with extensive secondaries. 

18- The percentage of high S-82-m. in hepatoma 1 61 

vs. liver cirrhosis 

19- 82-m. Is not elevated In huge anaplastic 165 

thyroid carcinoma. 

20- 82-m. Is not elevated in rabdomyosarcoma 167 



1 -

2-

3-

1-

5-

' 
I 
6-

7-

8-

9-

LIST Of TABLES 

Amino acid composition of 82-m. 

(8erggard and 8earn, 1968). 

Physical and chemical properties 

of 82-m. (8erggard and 8earn, 1 968) 

Characteristics of the gene products 

of humanMHC. (Revillard, 1979 

Mean value and upper normal limits 

of serum 82-m. In different age groups 

(Pharmacla dJagnostJca A8 Uppsula, 

Sweden, 1 983). 

Rapport's classification of non-

Hodgk 1 n• s I ymphomas. (Andersons, 1 985) 

Anderson's simplification of Klel 

classification of non-Hodgkin's 

lymphomas. (Mu Irs, 1986) 

Comparative classifications of non-

HodgkIn • s I ymphomas. (Anderson, 1 985) 

Subgroups of patients and controls 

included In the study. 

The mean serum 82-m. levels in different 

groups of patients and controls. 

Page 

5 

6 

10 

22 

61 

63 

67 

125 

111 



REVIEW 



82-MICROGLOBULIN 

82-mlcroglobulin is a smal I molecular weight 

protein produced by alI the neucleated body eel Is. It 

was first Isolated In 1961 and characterized In 1966 by 

"8erggard and 8earn". 

The protein was Initially isolated from the urine 

of patients with "WIlson's disease" or chronic cadmium 

poisoning. Information accumulated over the past 20 

years In many laboratories and clinics over the world 

has led to the precise knowledge of 82-m. structure, 

distribution In various tissues, genetic control, syn-

thesis, renal handling and variations In several 

• pathological conditions. 
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Chemical structure of 82 microglobulln (82-m.) 

The 82-m. Is a globular protein almost 

spher I ca I 1 n shape (Kar I sson, 1 971) [F lgure 1] . It Is 

composed of a single 100 amino-acid polypeptide· chain 

w 1 th one interchaln dlsulphide bridge involving the 2 

ha 1 f-cyst 1 ne res 1 dues (8erggard and 8earn, 1968). 

Analogues of human 82-m. have been characterized 

In several species Including mouse, rat, guinea pig, 

rabb 1 t, ox and dog. Am 1 no-ac 1 d sequence ana 1 ys is I nd i-

cated that the molecules have a very similar structure 

(Rev i I lard, 1979). 

I 

"Parker and Stromlnger (1982) reported that 

automated sequence analysis of human 82-m. showed that 

It is only formed of 99 amino-acid residues like the 

mouse and rabbit homologues, and that the previously 
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published sequence contains an error, an additional 

serine residue at position 67. 

82-m. has a smal I molecular weight. The molecular 

weight calculated from the amino-acid composition 

(11,815 Dalton) was close to that found by ultra-

centrifugation (11,600 D.) (Berggard and Bean, 1968). 

82-m. Is devoid of carbohydrate. It Is free from 

those carbohydrates characteristic of glycoprotelns 

namely, tota I hexose, hexosamine and sialic acid 

(Berggard and Bearn, 1 968). The stokes molecular 

radius of 82-m. Is 16 A. (Karlsson, 

su.lfhydry 1 groups were detected. 

197'l). No free 

This suggests th~t 
: 

the two half-cystine residues observed by amino-acid 

analysis are Involved In a disulfide bond (Berggard and 

Bearn, 1 968) . 
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Amino acid Residues/molecule 

Lysine 8 

Histidine 'I 

Ammonia 9 

Arginine 5 

Aspartic acid 1 2 

Threonine 5 

serine 10 

Glutamic acid 1 1 

Proline 5 

Glycln 3 

Alanine 2 ' I 
I 

Half-Cystine 2 •: 

Va II ne 7 

Methionine 1 

Isoleucine 5 

Leucine 7 

Tyrosine 6 

Phenylalanine 5 

Tryptophan 2 

Tot a I (excluslng ammonia) 100 

Table (1) AMINO ACID COMPOSITION OF 82-m. 

(Berggard and Bearn, 1968) 
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Sedimentation Coefficient 

Molecular weight 

Found 

Calculated 

Nitrogen content 

Experimental 

Calculated 

Free sulfhydryl groups 

Carbohydrate 

1 . 6 s 

11. 600 

11. 81 5 

16.3" 

16.8" 

Ni 

Nil 

Table (2) PHYSICAL AND CHEMICAL PROPERTIES 

OF 82-m. (Berggard and Bearn, 1968) 
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