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β2MG"C�  !�2(C,(#�  .*��D&E  F$$G�� �H�)&6� "	�����I !�2(C, 

:� 

���	� 
J3*)-2*  "-4��% K)E �% L$06	 M�* F-E ;�-$I .�-�3

β2MG 3* "D� .*(#N O% P�4 Q�*(N F-G� R$-� "-GI> �� 

J3*)-2*  ��(C$� QS$1�(� O% .��T1U� ;�-$ICRP VM$#$	*�-, V

&�*((CI(2M$�(% M$W	 �-� X-$	�(� �1D�* "-4��%  �E ;�-E

 �E�1�*��� M�* M$% Y�U	�*  ���I P�Z2* .*��&$% M�* �� P�4

 �[�)-D� �% "-4��% )-���I ."-CU] 5�-^��_� ��VO-% �-1&, 

J3*)--2* F--E "--4��%  ;�--$I ��--#, �� �--E�1�*��� M--�* .�--�3

 F$2*(-1% O-, �(-% "1-9�� M-�*  �4* J)' J��'* �[�)D�

L$]� "E�[2 F$'�% O1'*� OCW�� M�* O% �	.

"	�����I !T1-/* O% �E ���/�-4 &�* (M$�(-%(CI(2 �-E

 "� 8T`* �('V"	�����I "C� ;�E �% !�2(C, M$W	 �-� R�*7�*

.(/ ;��&$% �� �1B$% O, .<T-, ;�E 5aT1-/* V ;)-U, 

�2(bN "� J)�� M�7� ;�E J*�&E �(')#1�E "	�(9 �� O,

"	�����I �2(C,(#� ;�E "^H(� R�*7�* �% ! �� "�(-&N ��

&�*(M$�(%(CI(2 "� J*�&E �E '�%#))�.(

�� M$W	 ��*��� )9�� -% �-E O�-�(C$� Q-S$1�(� 5�(-9

  )#1�E Q4 �&4T� .($4*�b$� �� �e* �% ;��&$% M�* �� �-E

"--� f� .*(A1--4*7g� )--E�V!(C--4 O--Z$12 �� �--[�� ;�--E

 �$h2 "H�*(N �%  O1��� RE�, .*(A14*7g� 	"#�(1$4(U� �V

"� J*�&E "#�(,(�  "&2> )'�% ."-^$U`�$i ;�E)-2�% �(j 

�1%�� �D$� M$W	 �-� 3�(� �1D�* �� M$�(%(CI  P�-4 ;�-E

�*��*Vk2(-j k#-% M$W	 �� .�(% �Ul� VR�*7-�*  "-&2> 

O1��� 3* "/�% P�4 M$#$	*�,  J� * M-�* "E�[B-���3> ;�-E

 "� ;��&$% )'�%)m.(����-&$% M�* )9�� O-% T1-U� .*IgG 

��(C$�Vmn)9�� IgA ��(C$� VmnJ�-$Z23 ;�-�(C$� )9�� 

XU--4)�--��,  *)--�a (�	�)--2  IgE  IgM"--� )#--'�% .

M$W	 �-� X$	�(� �1D�* "4��% &�*  �-E(M$�(-%(CI(2 ;�-E

 J3*)2* M$#o&E  P�4 �-1% .*7-$� ;�$I�mM$�(-%(CI �D$� 

)β2MG(�--p .*��--&$% M--�*�� ��--4* �--$&E* 7)q.(--�1%-m

M$�(%(CI �D$�V"�(-D�(� .3  �% "#$W	 �� ��rnn .(-1�*� 

J)-' ��*7-I ;(-$C, .*��-&$% �*��* �� ��-% M$� * O, J�(%

 �4*)2(V3* �-1&, .> "��-4 �-hCi "-^$U` J� )6� q

"C$� �1$� �� P�I �-4* "��-4 �-hCi R�*7-�*  �� �� .>

 .*(A14*7g� )2($�V� Q-S$1�(�  X$1$-4(b#� "&,(-� �-�(C$

)MM(�4* J)' ��*7I)���.(R�*7�* �1% "��4 s_4�m

M$�(%(CI �D$�V!(`  ;��&$% �$^H  �% "&$01�� Y�U	�* 

��&$% �&N ��*�)q.(M$-% ;�E��*)2�1-4* LU` �% *O-, "-CC&�

 ;��&$% �$^H  ;*�%MM �-4* J)-' O-1��I �h2 ��t��

�$^H �.*7$� ;��&$% β2MG 3* �1&, �/q"-C$� �� P�-I

$� ;��-&$% �-&N !(` M$[2�$� �% �1�mJ�-� V�$^-H  �� m

;��&$%V.*7$� β2MG M$% �/q�	�/�"C$� �-% �-1$� �� P�I

 ;��&$% �&N !(` M$[2�$� ���$^H  ��  J�� q;��-&$% 

.*7$� β2MG 3* �1B$%�/�"C$� �1$� �� P�I !(` M$[2�$� �%

 ;��&$% �&Nmu"-� J*�-&E J�-� )-'�%)v.(3* �-[�� "-D�

Q�*(N R$� "GI> J)#E� O% T1U� .*��&$% �� ;(]MM �% O,

�$h2 �[�� ;�E�(1,��β2MG !(C-4 .($4*�b$� ��  ;�-E

 "-� Y�-U	�* �� .*(A14* 7g� "���(C$� )-'�%VC-Reactive 

Protein (CRP) �4*)r.(


� �
� 
 ���� 
O^��_� J)' P�Z2*w(2 3* "b$9(	 �(% .> �� O,r��-&$% 

I O% T1U� 5)-� !(-` �� "	�����qP�-Z2* �-Gj O-, J�-� 

R���3> ;�E &�* ()2�(% J��, O^j*�� J�[B���3> O% X�<(�(2

 O2(&2 � � O%)#1��I �*�] "4��% ��(� "���@	 �$i ;�$I .

�1�*��-�  � M$% "[1�U&E Y�U	�* β2MG  CRP P�-4 �-%

 M��$S4* =��H 3* J��b14*(Spearman);���> �$�b	 ��(�

 ���I �*�].=$	�	 M�)% V�nO�(� Q/*� �� .(/ �1$� "C$� 

Q-��, .(-/ 3* .*��-&$% P�-4  )' O1��I .*��&$% 3* O1A�

4(	-4 x-R���3> P�Z2* �Gj O, )���I *)j <(b��12� ;�E 

β2MGVCRP J3*)2* VM$#$	*�, V(&�* ;�$I(2M$�(%(CI  �-E

 M$W	 �� "4��% ��(� 3�(� �1D�* � � O% P�4 ;�EZ	7O-� 

I �*�]��� .

J3*)2* .*7$� ;�$Iβ2MG %O* � ��J��b1-4* �-% *7-$ 3*

�$,���#I�D$14(V.*7$� "4��% CRP �-$, 3* J��b1-4* �-% 

% .��$2*O-% k-D	a .($4�#$	(CI> � ��R#-,*  +�-4* 

"12> )-H "9�@1/* ;��%CRPV�-% P�-4 M$#$	*�-, .*7-$� 

R#--,*  +�--4* �--% �* �*� �,�--' �--$, 3* J��b1--4*

y2� *< "Z#4 ;3�-4*)j  "&$-'($% �7$��-2> (	* x4(	 O�

M$W	 �� % 7$2 P�4 ;�EO�� 5�14* 7�(C4 3�(� �1D�* � �

pH "��$C] )�/rpH=(�� �rn 5)-� O-% �-�  ��O-0$]� 

���I P�Z2* .M�* ��)#�>��)�� 5�1-4* 7�(C-4 3�(� �1D�*
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J� � �VJ��&' ���G% Vr�

:� 

pH "��$C] (M$W	 �� "D��1D�* <��' O��� �% O, 5�)-]  �-E

 ���% "2(� "�)'�%VM$W	 �� "-� *)-j �[�)-D� 3* �E )2(-'.

=--$	�	 M�)--%V;*7--j* M$�(--U�> Q��--' O--, �--C1A� V

M$�(%(CI�b�>V"� M$�(%(CI���I  M$�(%(CI�1% )#'�%V3* k� 

y2� Qp*�� P�Z2*  3�(� �1D�* x4(	 ;3�4*)j  ;7-$�>

K�b' z(-� !(-` �� ;3�-4�m�J�[1-4� x-4(	 �1�(2�-2 

+�--4*�% �1�(1$�--2*�--% ;�E)--2�% �--hCiOJ)--�> �--4�V

MD4* , J)'-% O-M�) X	 "%��3�* =$	�	 � X	-M$W	 � % �EO

5�(9 3�(� �1D�* "#6#�5�(9 "���-$I .J3*)-2* ;�-$I

&�*(M$�(--%(CI(2 !�---��*� � � 3* J��b1---4* �---% 7---$2 �---E

&�*(.<($b��(2)RID(�$C� ; ��% �% ��I> �_] J3*)2* +�4*

.< "12> kDCS&, {(4��2>"1;��-%)precipitation zone 

of antibody-antigen complex(*���I P�Z2.


� ���
� 
Z2* 5�^��_���P�T1U� .*��&$% ; � �% J)' "	�����I O%

!�2(C,(#�V���/rv.*��&$% 3* )9�� V�1% .*7$� R�*7�* -m

s_4 O, )���I J)E�B� P�4 M$�(%(CI �D$� "��4CRP 

=$	�	 O% 7$2+�V+m +q�'*� R�*7�* )�*�(&2�.(L-U`

 % }��12O�4� J)�>V"��4 �hCiβ2MG  CRP .*��&$% �� 

%O"#^� 5�(9  O1��� R�*7�* ;�*� "[1�U&E (-]�M$-% "

.> �E�'*� �(j  )��/�p< V:~�/�=Rho)( ! )-j�(.��

�n.*��&$% 3* )9�� VM$#$	*�, "��4 �hCi R�*7�*  �1% �

m% M$�(%(CI �D$�OF-E 5�(-9 )-' J)E�B-� .�-�3.��

"#6#� % M$W	 �� 3�(� �1D�* O5�1-4* 7�(C-4 � � X-$� V

�%��$ ;)#C% �-1% J� )-6� �� �mO-, ;��-&$% �� M$�(-%(CI 

O% T1U�(#� "	�-����I !�2(C,)J��&-' ��-&$%�;(C%�-	 L-U` 

}��12 (O$C, "��4��2  �(%)mg/dl :/�q=cr()-���I J)E�B�

 O% "[1�% M�* O,�/�4 i&�* "-^$U`�$(M$�(-%(CI(2 �-�  

/�-4 �� M$[#-4 J�-$Z23 ��  XU4 J�$Z23 �/�4 w(21��

��*� M$�(%(CI(2(&�*)QD'�.(

��&$% M�* �� O1U�*V.*7$� R�*7�* IgG � )p �	 m�-%*�% 

"^$U` )p)mg/l �/�:IgG =(�'*� �(j  .-�1% .*7$�-m

���&$% M�* �� 7$2 M$�(%(CI �D$ � )p R�*7�* �%m�%*�% �-

S=��q:.7- � =�3,7+,1� ?� &��F*G� �� L�_,6,3,��! � .�����	,�� "�A�*�!��- .4��� .;�-���( =�3,7+ 

5��,G6# =�;,; 5�:;��- IgA IgM IgG 5�1�;!�+ β2MG ����	 
���( � �*� 5e+!�� 

g/dl g/dl g/l g/l g/l mg/dl CRP mg/l ����� 

Beta: N & Gamma: I �/�:/�~/��/��/���+�~/��

Beta: N & Gamma: I �/��/����/���/�+��/��

Beta: N & Gamma: I �/�:/:���/���/�+�~/��

Beta: I & Gamma: N �/��/���/��/�::/��+����

Beta: N & Gamma: I ���/�:/��:�+��/��

Beta: I & Gamma: N �/��/��/��/����/�+��/�:

Beta: N & Gamma: I �/��/�~�/��/�:/��:/�+���~ �

Beta: I & Gamma: I ��/:����/�+��/��

mg/l�/��:/�) :;*�% "^$U` J� )6� (M$#$	*�, 

g/l�:��/:) :;*�% "^$U` J� )6� (IgG 

g/l�/���/�) :;*�% "^$U` J� )6� (IgA 

g/l���) :;*�% "^$U` J� )6� (IgM 

"b#�) :;*�% "^$U` J� )6� (CRP 

R�*7�* :I

"^$U` :N

mg/l�<) :;*�% "^$U` J� )6� (β2MG 
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β2MG"C�  !�2(C,(#�  .*��D&E  F$$G�� �H�)&6� "	�����I !�2(C, 

:: 

3�!�,�
:5�� b�G;�!�4 HI4�.β2MG �CRP.;�-���( =�3,7+,1� ?� &��F*G� �� `�4 

N8	
:P�� ?� 5�:;��- 0�,���*86! .1�1� K6,74 ?�7+ .��4��3 � .;�-���( =�3,7+,1� ?� F*G� ����� �� Z�*4! .������ �� "�17� ���@� L�-

m�*�%�	 ��A�e� 5�6,�,7(��8�� .

��

�/�

��~

� � � � � � � �

~/�
�/� ~/�

�/� �/�

�

��

��

:�

��

���

���

����� ����	

β2
M

G
(m

g/
l) β2MG

CRP

β2MG ~/� �/� ~/� �� �/� �/� ��~ �/�

� � � � � � � �

� � � � � : � �

CRP

5�:;��- 0�,���*86!

FRACTION  NORMAL  RANGE  G/DL 
ALBUMINE  24.0 L  53.0 – 63.0 3.2 – 5.0  
ALPHA 1   6.9 H  1.5 – 4.5  0.1 – 0.4 
ALPHA 2   11.2  6.0 – 12.0  0.6 – 1.0 
BETA   41.9 H  11.0 – 17.0 0.6 – 1.3 
GAMMA   16.1  12.0 – 20.0 0.7 – 1.5 
Ratio of Albumin/Globulines 0.32 



J� � �VJ��&' ���G% Vr�

:� 

N8	%:.� ��A�e� 5�6,�,7(���( �3�� J�!K�! ?+ .;�-���( =�3,7+,1� ?� F*G� ����� �� Z�*4! K6,74 P�� ?� 5�:;��- 0�,���*86! .1�1� �,	 

p"^$U` ))mg/l v�β2MG=(�(% J*�&E ..*7-$�CRP 7-$2

 O1��� R�*7�* �(% q�Ul�%O�4� )-�>+)q=CRP.( �U�-2

M$�(U�> O%�(%(CI �(-% O1��� RE�, 7$2 M$)qm/nA/G=(O-, 

4 �[2�B2 �(/ M�* �/� O-% �U�-2 M$�(-%(CI )p 3* R$% 

"� M$�(U�> )'�% .O% Oj(	 �%O1��� "� Y�U#14* V8(� ;�E �('

 O,�1%�m�` 3* �*��* M�* �� M$�(%(CI �D$� L�!(C-4 ;�-E

 "� )$�(	 "���(C$� �(')�(."��` 3* M$W	 ��CRP O-, 7$2 

7--j �--� M$W	  ��--p 3�--� ;�--E"--� �*�--�* M--�* �� )--'�%

R�*7�* "�)%��  .> OZ$12 ��V�-1% )-2�% R�*7-�* )-9�� �m

M$W	 �� 3�(� �1D�* )�T4* �� M$�(%(CI J)E�B-� P�4 ;�E 

"� M�* O, ���IV=C_� �-1% .*7$� R�*7�* M$% "[1�U&E �m

D$�-$�(%(CI �-4 M-�*7�*  P�-$� R-.*7CRP �� *� P�4 

)2�% �1% �mM$�(%(CI "� .�B2 )E� .��J��&-' ��-&$%v7-$2 

)�-��( "	�����I !�2(C,(-#� �-[�� (.*7-$� R�*7�*β2MG 

)mg/l��~(VP�-4 M$#$	*�-, R�*7�* )mg/dl:/�(V*R�*7-�

IgG )g/lr/mr(M$�(--%(CI �--��I )--2�% R�*7--�*  J)E�B--�

"� �(')QD-'m(..*7-$� CRP -% 7-$2 O5�(-9q�-Ul�

��*7I �IX� �(/ M�*  )�� M-�* M$-% Y�-U	�* �-[�� ��%

 �% *� �E�1�*����"� .�B2 �[�)D )E�V��-&$% M�* �� V�U�-2 

M$�(U�>CI O%M$�(%()��/nA/G= (O% ��4)�>.

��� 
% }��12 LU` OO%�B-� }��-12  O^��_� M�* 3* J)�> �4�

O, J)' ��*7I .�006� K�` 3*V � M$-% Y�-U	�* "-4��% 

�$g1�β2MG  CRPQS$1�(� O% T1U� .*��&$% �� ��(C$� 3*�h2 

"#^� ;��-�>  � M-�* M-$% ;)-�)' "[1�U&E  J�(% ;�*� 

O1'*� �(j  �1�*����4* )n�/n, p<:~�/�=Rho ( M-�* O-,

 }��12 �% }��12 5�0$06	 *� �0%�_� "CU]��)r.(�$^]*  M�*

 !(C4 O, ��*� �(j  $� ;�EC�&4T�  .��2* "���(4Q;�-E 

$�C"���(VJ)##, )$�(	 �(/ β2MG .*7-$� R�*7�*  )#1�E 

�-$��^� .*7-$� �� >�-% �� O-DC% J�(-	 J3*)2* �� �G#	 O2 .>

!(C4 ��-_� ?/�-' X-� .*(-#N O-% 7-$2 "��-�(C$� ;�E

"� )'�%)u.(

.�&E , �(`-I �� O-��*7 ;�-ECU] -3* "/�% x4(	 "

FRACTION     %              NORMAL                    RANGE                      G/DL 
ALBUMINE  31.3 L  53.0   –  63.0  3.2 – 5.0  
ALPHA 1   1.8  1.5  –  4.5  0.1 – 0.4 
ALPHA 2   4.4 L  6.0  –  12.0  0.6 – 1.0 
EBTA   6.6 L  11.0  –  17.0  0.6 – 1.3 
GAMMA   55.9 H  12.0  –  20.0  0.7 – 1.5 
Ratio of Albumin/Globulines      0.45 
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�� !�-^��$i ;��(C$� QS$1�(� �� .> �*)0� 3* �1B$% MB-$�� 

;��&$% �4* .���G2 �� β2MG  CRPFE "-� .��3 )-#2*(	

O% ;�E�,��� .*(#NR$� J)-#E� "-GI> �-Gj ;(-] M$-$^	

�$^H  -'�% ��-_� ��&$% �&N !(`  #))��Vr.(K�-` 3*

 M$% Y�U	�* �[��β2MG CRP O-% .�-�T1U� ��MM O-, 

�-$�  ��� �CN M��1B$% .>"��-4��2 �-e* �� �-E  O-$C,

�2(bN "� �E )'�%V%3 � O�*��(-/�% ;�1B$% �$&E* 3* 3 �

"� �(' %O@/J3*)-2* O-, �(  � M-�* ;�-$I Q-��N F-G� 

R$� >"-GI J)-#E� ��MMV���-4 V .�-#$&`* Q-%�] *.*3�

"� )'�% )mn-��V�:VrV�.((	 =��j O1D2 �� O-, ;�[�� Oj

^��_� 8(� OF�)-' .> O-j(1� VM$-% "[1�-U&E β2MG  

!(C-4 K�-` 3* O, �(% !�2(C,(#� M$W	 �� "��-�(C$� ;�-E

 "� )$�(	 �(' M$W	 �� 3�(� �1D�* �� 5�(9 O% P�4 ;�E

 X$�)#C% "� J)E�B� M$�(%(CI ���I  �1% O0_#� �� ���-I  

.> �*)0� !(C4 J�(	 .*7$� O% �-�(C$� ;�-E ��*� "[1�-% "�.
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�(/ !(C4 J)##,)$�(	 "���(C$� ;�Eβ2MG "-� )#-'�%)u.(

�% OZ$12 M�*�O^��_ �$CD#$-4 *� �-0%�_� R2*��-D&E  ��V

.> .*7-$�  P�-4 M$W	 ��*��-� M$-% ;(-] "[1�U&E 7$2 �E
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�--[��V� �O--��2�% .*��--&$% M--�* �� 7--$2 *� .�--��� ;7--��
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Abstract 
 
Background and Objectives 
Beta-2 microglobulin (β2MG) is a low weight molecular protein (mol wt: 11800) synthesized 
by all nucleated cells and originally isolated from human urine in patients with renal failure. 
Increased β2MG levels have been reported in rejection of transplantation, in patients with 
lymphocytic leukemia, hematological malignant disease and especially in patients with 
multiple myeloma. The aim of this study is to evaluate serum β2MG and some related factors 
in patients with monoclonal and polyclonal gammapathy. 
 
Materials and Methods 
This study is a cross - sectional study and we select patients by non - random method. We 
studied 8 patients with gammapathy for 3 months. They were 10-26 years old. Serum β2MG 
concentration was measured by ELISA method and serum CRP was done by qualitative latex 
method. Serum creatinine level was measured according to colotimetric Jaffe reaction. The 
separation of serum globulins was conducted by cellulose acetate protein electrophoresis. 
Immunoglobulin levels were measured by Radial Immunodiffusion (RID) method. We use 
SPSS statistic program and spearmen's index (Rho) to estimate correlation between parameters 
in this study.  
 
Results 
Serum β2MG levels increased in 87.5% of patients with monoclonal gammapathy. Serum CRP 
levels also increased in patients with monoclonal gammapathy. According to statistical results, 
there was a high correlation between increased CRP and β2MG levels in patients (Rho=0.693, 
p<0.05). However, serum β2MG and creatinine levels both had been increased only in 40% of 
patients. In evaluation of serum protein electrophoresis, in one patient with renal failure, there 
was a sharp peak in gamma globulin region. 
 
Conclusions 
This study indicated that quantitative measurement of serum creatinine, serum β2MG, serum 
CRP and evaluation of monoclonal band in serum protein electrophoresis can be strong factors 
for staging the disease and predicting the survival and prognosis in patients with monoclonal 
gammapathy. So evaluation of these factors is recommended for follow up of patients in 
relapse and remission stages. It is better to further evaluate and study the main role of these 
factors in predicting and diagnosing multiple myeloma as well.   
 
Key words: Monoclonal gammapathy, Beta2 microglobulin, C-Reactive Protein (CRP), 
Creatinine, Electrophoresis, Immunoglobulin 
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