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�%� ]�� �� ^��#< ��Y�,���  O�� J)* $T� $	 \�K!" T�G � # ��Y�0Y �T��U� ��0� S,&(��D� C�D)� R�Q 

�Y0���O�QC�0Z $!�0� ��W [� �Y �� &��
� A�0_ ` ����W" &��!0�! ; &/$	� $! � &� ]�0= $��	 ���

�0�.� ��� ��  �&@ a0UQ �"������ >��&� 0? 2��/J��	 \&Q :Lpa - APO A - APO B -  TG - Cholestrol 

– HDL- LDL – VLDL #" $T� (
����	�! S-�Q�,.��D��� #" JD)* �D1W&� �Q �� DW R" �D� ��D��� 2D

Q<P��?,R" XU* #" $T� ��� �� � #�O�P��?Q< ,� $	 [@ #�O ����� c�,$	 �
$!.�0�#< #" /��T2�$,&7 .d�# 
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 �"��� ��R�Q �� T� E"&%!" �� �/�#" �OQ �O�"� �5��� #�� (5�0� R�Q ./&� ��&Q jUQ hQ0�� $,&
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 ��?Q< D R" k�&	 #" J)* �1W&� ���/(���1 � $_�� \&;)(Vl SD= ( D R" �D� ��D��� 2 DW �1W&� �� � �0�

 �� ��?Q<(
��1 � $_�� \&;)�lSD= (�OT� m��' �' $ Q� �?Q< R" k�&	 #" $T� /�"�$	 �$���� �)VV
/V

p= .( ��?Q< R" k�&	 #" J)* R�&�
1' ��&Q jUQ hQ0��(�( �1 � $_�� \&;)5�SD=(�D� ����� 2 W �� �

��?Q< R"(5V�1 � $_�� \&;)�
SD= (�OT� A��Z� /���< &n! #" � �0� D R" k�&D	 #" JD)* �1W&� �� /�"�

S	"$! ��?Q<)V�(/Vp=(.

�#/ )0#�1 �
��&Q jUQTG �� �� m��' ��?Q< R" E&F� R�)!� �OT� &  M� R�&�
1' .$��, "$D � ��?DQ< R" R�)!� �� /�"�

��! � $O'HDL �� m,"+7" ��?Q< R" R�)!� �� $��, .� ��?Q< R" �1' �06 ���#�� �VVV &D� XD�&� &�� �� $W"� 

�< /B�� /��#�� EC=.��&@ m,"+7" o-�� ��! �0= /�� �0	 .
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-=�E � C�F����G,D �" -#*�� )�*��* �� )�? ��$)"�� #$ � )�2!"C�" -1	 5#3� �+*� 

��

���	� 
�� =2?5= H2#-�$�)�I��I J#I�� -�7 �$�K�	�)D H��$

 � :��= = C"2#I�� H-�$ALL �7�K�	�LM7 H-�� )D 5�7�= 

C" NIJN+7�O �$��"� �.9+'� -:5�7 :��.+�," )D )���� �� 

�,".�M-Q6� C" �	��$��"� H��= N�I :��.+," ���� 2C" R

BS��"� T�&���� N1=����, �����, J��"� �(L-Asparginase) 

�-57�= ." �=�HU!��V N�W��/ ��9/ N= )D C" :��.+," ��X-

��"� �," )57 ��53� ��X �� .����M!" �Y	 �����= �$

"��$��"� C" NI �," �"�+," LZ" H-�"�"� NI��[" �\I"5X 

U!���V N��W��/ L]"5��X �-����X �:��.+��," 5F��7�= H�4���

�#!�5F)�.(

U!���V `�"���/ C"-��G��,D � �" (L-Asp)��� -N��= )"���	

a	22�����	�#$ 0"�b)F��M�-A,���, 2)"�'+�," 4a� )�(J

$29O�G2#�-JRFI"� �$����D �bJ	�����.�!D -JQM�7 ��� 

	"�M!�� �2�J�7�"�O `�"�/-J�Y+�?" 5�UI ���M9#/�J

��1>!" 0cY+?"�C�U���	� 0cY+�?" ����	 5����29O �

���+�9*� �2d	����G2H�$���I :��7" 8�, )@A�(.

"4���"�e��, R��=�E f�-���$�� )���? 0cY+��?"

�2d	����G2H�$�� 8�, -`�"�/ C" 5!"�	 ��G,D � �" 5�7�= 

��= N��I Ng 0����Z��21+���� �2��� Q-"4���" h��/�= 5��!"�	�R

����U�D�U���	 -�	"�M!����2���)������ ���3	 )���I��I

��7)�.(>��e� ��N��$ �9+'� J.9+'� 0"�[" -��G,D �" C" 

=�E �=-�$�"4�" �	 R$�I C" )�? �R���, ie, -)D��$

���," :57 :5)�SA�(.

>��e� �� ��V�� 0�j]�F	 N= NV�	 �=N���$ �� ��9+'� 

�[" ���� ��G�,D � �" ���a	�22 �=�E 0"�-)��? J��"��H

13	2�� k���CD��I b-���= 2F-� LU] �[" JN6V"�� 5>=��"� 

���=�E -= )�? 2N�= Y+�U� )"���#ALL"� = ��2)�+�,��#

.�2= 52��, H��$ ��B�lA�B�� �,��= -���#! �" �� Q��H

13	2=�E ie, k-)����� C" L�U] N�9X�� �� �+�7�! )�? J

X2� ��G,D �" �= )���� HN�9X�� ��maintenance :��� �� 

Ke] C" 5>=��G,D � �" ,��= -��O �5.

>��e� ��N��$ �9U] :57 8�m!" -J�" C" AC�� ��= ��G�,D

�SSSS �	 
�SSS "C" N= 5X"� ��$:5�7 :��.+," K=�� �+�

 " �[" ����$C�� H��" C" c��= A� ��= ��G�,D 2G�2���� 5�2L

:C"5!" O2���," :57 .?"2no"��" N�I :57 �=�[ A��= ��G�,D

 �� C��2�H�SSS5X"� ��K=�� �+� J#I��� )����� �p! C"-

�F+,Y=�.2	��.	 ��X b-�$C�� �=���"5! c�= )�.(

" ���,D �" �[" N>��e� H�� C�� �= ��G2�H�SSSN�= 5X"� 

"C"�� �= K=�� �+� �$ 2G2���� 52,��= L-�," :57.


 ��
� �
���
"����I ��� N�= N�>��e� H���CD-����= 2F-5�>= � L�U] 

= �� N6V"��2.� )�I��I )�+,��#257 8�m!" )"�6	 5.

C )�I��I�����= NI ��, Y/ q�,"����= Q2F-JCBC�

G,D2,"�2)�'<�	 ��= J)"�'+�," 4�a� 2%ALL R�'= N�= 

����M!"�=2.� )�+,��#2= )"�6	 5NN�>V"�� �#+�� 0��Z

��+�=�5!57 J5>= C"��W� ��?"�5��"� ��)D H��"� J��$

N>��e� 5!57.

=2N��= Y+��U� )"����# ALL"�"� N��I �$ N1=���, 2��G2G��2�5-

���2925!��= �� ����$ N�= Y+U� ���= C" b2���#���$�C���

��7L:���=�J�,��! -�9I�2NJ	�G$ �2 � �������U�D28��, H

��2�H����! C" �	)>B�� 8�O ,�-�2��+(5�!��=J���H�, �

C" �	c�=����, ��BMI ))5= :��	 rI5!" (C" �	c��=s�%

� H, N= �U�! 5F+7"� rFVJ5!57 u��? N>��e� C" .�"�= 

R��,�� C" J-�5��2G2��G2$ -92����� N1=���, -��,��= � ���$

��=-,v�2F29* �� N* H2	�� ��$ 8��m!" -�5�2G2��G2$ ���$

-� 0���Z N�= J�U\� -92��� N1=�, � 57 N+��O v#* ��7

 C" �	c��= H�5��"� ��+�7�! ���+��9* w57 ���>	 ��C
@S 

-92� ���C �4�a� ��� -�U9] N+ , N1=�, �= � 5Z�� 8�O��

��� � x�4�= �5� JN��? JN#/ J�#/ JH�5�"� C" - � �� ��,

4= ������#2= x� .

>	 �6V ��" N9X�� ��22N!�#! H'<�	 N�= 8"5]" �$2%

#I��-�F+,Y=�.2�= ��X bq�,"CBC ��= ���V�2C" R


� %�� �,Y= G,D2,"�2)"�'+," 4a� )� Q����#! C" 5�>= J

'<	2= %2��#�5>= ��"� y��7 C" LU] �C"�
A��/�, 

�+7�!-�J�N+'� )�? N!�#! b)�,-,-(C"���3� 52�e-

� �?" ��CD N= N9Z��Y=�57 ��,�" :�;<."�= �>	22ie�, H

=�E-�$�JN�9?"5� C" LU] )�? ���CD�R���$ J���+��9* 

���	 J5����29OHDL JLDL JVLDL JApo A JApo B-

Lpa �"� 8�m!" "��"�= � Q�a+� T��X 2��$��N�9?"5� ��OJ

��CD�R��$ T4JTSH JAlbumin JFBS JBUN JCr J
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SGOT �SGPT=N5�D L#/.

= rG�,2N�= N�V�	�= )"���#High risk  �Standard  risk  

)��=J#I�� )���� -�� "� �5!��I ���.

,��= 8�� N9X��-=�E ie, -�� �� ��$ �� " )��H<�I"5F

 �� C" 5>=������" C��A� ��G,D �,��= 8��, N9X��-��

:5!�"56;! N9X��J�" Ke] C" 5>= :�� �� A���G,D�NI ��= C�F

no"�5m���CD �R��$57 8�m!" :57 �Iz .

=�E ie, N= {�=�� 0�/Y|"-�$�$�=2��# ��LX"�� 

C" LU] �9+'� J)���� X2� )���� H��5�>= :��� C"K�e]

 �"�O��� 0�/Y|" 8�#j!" N= )����2� b�C2NF"����#2= �$ 

�� 	�/Y|" 8��-��O �U[ �5�� ��6! �� N���!�= ��= �SPSS 

57 �C"���."�" H#W ����D NZ�	2.-J)��CD ��$�����D �

F>� }�&?��-)��= �"��a	 )���U! ��22 �=�E 0"�-��$�

>W� �� )�?2��$�J)����C" LU] N!�O N,X2� )����� H

Ke] C" 5>= :�� ����G,D � �" 57 8�m!".

)��CD C" �$�Tu�C J��!D 2�"� 4�:�"� r!� ��$��"��M	 �

)�� )��CD�H�5(�R����CD �+�"��� )��! ��b)���*� 9�� 

"�=�L293	:�"� 57 :��.+," �$.

ie�, TG- Cholesterol – AST – ALT – HDL - LDL 

I ~,�	2�������O bE�5.

ie, APO A- APO B - LPA�= ��� �5�2=��	�!�2#�" 

v��+�57 bE.

��"����&� -= N#$ �� Q$ 2C" )"��#�y��! bNative 

L - ASP  C" k+<� E. coli �I��7 �?��, ��"5�� ���= .

T�&� ��G,D � �" !���� LM	��� �4V -=2$� :��= )"��#2�

��W" N9?"5�-= �� 25<�! 8�m!" )"��#.� ��1�"�� ��W���

5�"��= 8�#	 H2��O �?" N>��e� �� �I�7 �6V )"��#�5.

�� ����� 
�� H�" N>��e� J�
���* N*%2'<	 5��5V -#*��� 

R�'= N�= �#+��� 0���Z N= � 5F+7"� ��X v2+,Y=�.F�

 N>V"�� 52.� )�+,��#2= ����� !"-�J5!��#! -=��C�" ���� 

5F+��O �"�] .)"��#2= H, ~,�+�����2>� T"��3!" �= ��, 

�/BNF�"� �-F, C"@��	 C�� �@���= ���, .@�)s/�@(%

� ��� ��#2=Bl)�/@�(%5!��= �+?� ��#2= .H�, q��," �=

�����U9O �"5��>	 N��2��" v2+!��+2��, � N��2��" 52.��, ����$J

@�)�/��(%��"5!�+," :��O �� ��#2=v��� �B@)�/@�(%

:��O �� ��#2=�=�e? 5F+��O �"�] c�= .C" )"���#2= N#$ ��

 C" k+<� ��G,D � �" y�! v� E. coli 5�7 :��.+�," .���6E

 !57 u��? N>��e� C" ��G,D �" N= �2,��X �9/ N= ��#2= 5

5!5��7 T���X )"����#2= ����2� C" ��" C" �.:����O �� ��

 � v��� ��"5!�+,"�e? c��= J�� -�=�E L�2���� f�e�, 

-�F>� 0���.	 )����� y���7 C" L�U] N9X�� Q�$ ��= ��"�

 �$ ��= :���O �� �� �����	 ��= NE �O" �7"5!�Q0���.+�

��=)�"��#!�.(

�"�0�!(:�D1W&� �� JD 7�&� $ ? � a0UQ �
,��� k�&D	 #" JD)* 

�� 8
D,� ��"$!��DQ" � B�D� 8
,� �� �"��� � ��&; �� �� �����

�T��U� ��0� ��W 8 �QC�0ZO� ��'0� �� C�)� ��'�0' 

-92���� N1=�, -,��= �� JN1=��, )"���#2= C" v�� �2�$ 

5F+7"5! ��" NV�� L2��� �� -�52G2� �G2$ -92��� .

��	 5���29O :

�	 -��, ie, ~,�+� ��C" L�U] N�9X�� �� 5����29O

 �� N�* ��G,D � �" y��7�
���#2= R����CD 5�7 Js/��B 

-��92� N��F�"� ���= 5��Z�� 8���O)�@�A�
(-��92� 5��Z�� 8���O

�����=)�Sl SD= .(N���9X�� H����" ��J
�)l/B�(%�����#2=

��	 ��C 5���29O��S -92� 5Z�� 8�OJB�)B/@�(%���#2=

�����	 H2���= 5������29O�ssA��SJ�B)�/��(%�����#2= 

��	 9O2H2= 5���BssA
SS ��)�(%���	 ��#2= 5����29O

 �c�=@SS-92� 5F+7"� 5Z�� 8�O .

�~,�+ ���, ie�,-��	 �9O�2����X N�9X�� �� 52H

�" �= )����A�� N�I ��G,D l�=2���# R����CD 5�7 J�
B 

�29-NF�"� �= 5Z�� 8�O)Bl
A@@(�2�9-���= 5�Z�� 8��O

)�l=SD . ( ��, ie�, �� N>��e� ���-��	 �9O�2����� 5

X"���X � ��G,D �" y��7 C" LU] L2��G,D �" �= )���� HJ

Standard risk
High risk

 TG    CHOL   HDL    LDL   VLDL  APOA   APOB   LPa 

mg/dl
��S 
��S 
�@S 
�
S 
�SS 
�S 
�S 
@S 

S 
S
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-=�E � C�F����G,D �" -#*�� )�*��* �� )�? ��$)"�� #$ � )�2!"C�" -1	 5#3� �+*� 

��

F>� 0��.	-�"��5F+7"� Q$ �= )SS
/S=p(�y��7 C" 5>=

 ��G,D �"J��, ie, -�	�9O2���F>� R$�I 5-�"���2"5

��I .

��, ie, ~,�+�-�	�O92���C" 5�>= :�� �� N9X�� �� 5

e]��� NI ��G,D �" K�B=2���# R����CD 5�7 J��l�2�9-

5Z�� 8�O N�F�"� �=)BslA@l(�2�9-���= 5�Z�� 8��O)�l

=SD(.��, ie, �= NI -�	�9O2���X �� 52��= )����� H

�"A�F>� 0��.	 ��G,D-�"����� J��7"5! -�=2ie�, H

��,-�	�9O2����" y��7 C" LU] 5A,DKe] C" 5>= � ��G

)DJF>� 0��.	 -�"����V� �7"�)SS�/S=p()��5V��

�"��#!
(.

��, ie, ~,�+�-�	�9O�2���N�9X�� N�, ��$ �� 5

��= ����! 5X C" �	c�=.

�"�0�!
:�� J 7�&� $ ? � �
,��� .��D��� k�&	 #" J)* �1W&� �Q 

��0D� ��D'�0' �� ��?Q< R" XU* #" $T� � ��?Q< R" �� ����� 2 W

�T��U�.

���+�9*:

��G�,D �" y���7 C" LU] ���+�9I -��, ie, ~,�+� 

�� NI�
��#2= R���CD 57 J��� N�F�"� �= 5Z�� 8�O -92�

BB�A���@B=SD��= .

��G�,D �" ��= )���� H2X ���+�9I -��, ie, ~,�+�

 �� NIls��#2= R���CD 57 J�@S2�-9N�F�"� �= 5Z �� 8�O

BS@A�S��
=SD -F>� 0��.	 ����D �p! C" � ��= ��"�

 �" y��7 C" LU] N9X�� �=A�7"5! ��G,D .

+��9I -��, ie, ~,�+� �" K�e] C" 5�>= :����� ���

 �� NI ��G,D�B��#2= R���CD 57 J�@l-92� 5�Z�� 8��O

 NF�"� �= 
�SA���@B=SD 0���.	 �����D ��p! C" � ���= 

-F>� �" y���7 C" L�U] N9X�� �= ��"�–��G�,D N�9X�� �

�" �= )���� H2XA��G,D �7"5!)��5V��"��#! �
(.

�� �" K�e] C" 5>= � )���� H2X J)���� C" LU] N9X��A

��G,DJC" �+#I ���+�9I -��, ie,�lS-92� 5Z�� 8�O

=N�� �2	�	�/�@%J@/lB%�
/��%N!�#! �$��=.

�� �" Ke] C" 5>= � )���� H2X J)���� C" LU] N9X��A

��G,DJ���+�9I -��, ie,�ssA�lS-92� 5�Z�� 8��O

=N�� �2	�	
�%JB/��%��/
S%N!�#! �$��=.

�� C" LU] N9X�� �" K�e] C" 5>= � )���� H2X J)���� A

��G,DJC" �	c��= ���+��9I -���, ie�,
SS-�92� 8��O

= 5Z�� N�� �2	�	B/l%J�/��%��/��%��=)�"��#!B(.

�"�0�!�:��&; �
,��� �D1W&� �DQ �� R�&�
1' ��&Q jUQ /$O�

 DU* #" $DT� ��D� �� � ����� 2 W �� .��?Q< R" k�&	 #" J)* R" X

�T��U� ��0� ��'�0' �� ��?Q<.

:HDL 
-��, ie, ~,�+� HDL �" y���7 C" L�U] –��G�,D J

BB -92� N�F�"� �= 5Z�� 8�O l�A@��
=SD � JH2�X ��

��� ��G,D �" �= )�JB�-92� N�F�"� ��= 5Z�� 8�O slA�S�


S=SD -F>� 0��.	 NI ��= )����� C" L�U] N9X�� �= ��"�

��"�)S�/S=p.(

�" Ke] C" 5>= N9X�� ��A��G,DJ+�-���, ie, ~,�

 N= )D@
-�92� N�F�"� ��= 5�Z�� 8��O �BSA�����=SD 

-F>� 0��.	 NI 52,� �"����"5�! )����� H2�X N9X�� �= J

B�/S=p-�F>� )����� C" L�U] N9X�� �= )D 0��.	 -�� �"�

�,")S�/S=p()��5V��"��#! �
(.

LDL:

-��, ie, ~,�+�LDL �" y��7 C" LU]–��G,D J��

-92� N�F�"� ��= 5�Z�� 8�O ���A���B@=SD�H2�X �� 

= )�������G,D �" �ll-92� 5Z�� 8�OJNF�"� �= �s�A�s�

��G,D � �" C" LU]
��G,D � �" -|

��G,D � �" C"5>=

LPa

A
PO

B

A
PO

A

V
LD

L

LD
L

H
D

L

C
holestrol

TG

mg/dl
��S 
��S 
�@S 
�
S 
�SS 
�S 
�S 
@S 

S 
S

��G,D � �" C" LU]
��G,D � �" -| ��
��G,D � �" C" 5>=

�S
lS 
�S 
�S 
@S 
BS 

S 
�S 
S

���+�9* <
SS���+�9* �ssA�lS���+�9* >�lS

$_
��
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��� :�J:��#7
J)�+�=�	��

��

R�$G(:W .����� k�&	 #" J)* �1W&� �Q �� J 7�&� $ ? � �
,��� �T��U� ��0� ��'�0' �� ��?Q< R" XU* #" $T� � ��?Q< R" �� ����� 2  

J 7�&� $ ? � 

����� �1W&� 
TG 
(SD) 

Cholestrol 
(SD) 

HDL 
(SD) 

LDL 
(SD) 

VLDL 
(SD) 

APOA 
(SD) 

APOB 
(SD) 

LPa 
(SD) 

�= )���� C" LU] 
��G,D �" 

)�Sl(s/��B )@B(��� )�
(BB)B@(��)
�(BB)B
(�S� )B�(�S
 )
B(
@

�= )���� H2X 
��G,D �" 

)�l(�
B )�
(�@S )
S(B�)B�(ll)��(
l)@S(��B )
�(sS)s(�@

Ke] C" 5>= 
��G,D �" 

)�l(��l )@B(�@l )��(@
)BS(ls)�l(
�)
�S(�
� )
@(ss)�(�l

B� =SD v����+�"��� )���! )����CD C" :��.+��," ���= N��* ����= 

-F>� 0��.	 J)��*� 9�� U��! ��"� C" L�U] N�9X�� N�= �

��"� )����)S�/Sp=.( 

�" Ke] C" 5>= N9X�� ��A��G,DJ)D -���, ie, ~,�+� 

N=ls-92� N�F�"� �= 5Z�� 8�O ���A
��BS=SD 52�,�

 -F>� 0��.	 NI�"��C" LU] N9X�� � )���� H2X N9X�� �= 

��"5! )����)��5V��"��#! �
(.

VLDL :
-��, ie, ~,�+�VLDL �" y���7 C" LU] A��G�,D 

BB �-92 NF�"� �= 5Z�� 8�O �BlA�S�
�=SD �H2X ��

 ��G,D �" �= )����
l-92� 5Z�� 8�OJN�F�"� �= �SSA�S�

��=SD C" :��.+��," ���= N��I ����= )����CDb����+�"��� )���! 

J)��*� 9�� -F>� 0��.	 C" L�U] N�9X�� N�= �U��! ��"�

��"� )����)S
/S=p.( 

�" Ke] C" 5>= N9X�� ��A��G,DJ-���, ie, ~,�+� 

N= )D
�-92� N�F�"� �= 5Z�� 8�O lsAS��l=SD 52�,�

 -F>� 0��.	 NI�"��X N9X�� �= C" LU] N9X�� � )���� H2

)���� �7"5!)��5V��"��#! �
(.

APO B & APO A :
-��, ie, ~,�+� APO A �" y��7 C" LU] A��G�,D 

�S� -92� � ��= 5�Z�� 8��O N�F�" ���ABS�B
=SD ���

��G�,D �" �= )���� H2XJ��B-�92� N�F�"� ��= 5�Z�� 8��O

BSSABS�@S=SD -�F>� 0���.	 NI ��= N�= �U��! ��"�

"5! )���� C" LU] N9X���7.

�" Ke] C" 5>= N9X�� ��A�G,D�J-���, ie�, ~,�+� 

= )D�N�
�92� ��-NF�"� �= 5Z�� 8�O 
�SA�S�
�=SD 

0��.	 NI 52,� -F>� �"��"5! )����� H2X N9X�� �= ��7 

-��F>� )������ C" L��U] N��9X�� ���= )D 0����.	 -���� �"�

��=)S
/S=p.(

-��, ie, ~,�+� APO B �" y��7 C" LU] A��G�,D 

�S
 -92� N�F�"� ��= 5�Z�� 8��O 
l
ABS�B�=SD ���

��G,D �" �= )���� H2XJsS-92� NF�"� �= 5Z �� 8�O�@lA

B� �
�=SD -F>� 0��.	 NI ��= N�9X�� N�= �U�! ��"�

 )���� C" LU]�7"�)S�/S=p.(

�" Ke] C" 5>= N9X�� ��A��G,DJ-���, ie, ~,�+� 

N= )Dss-�92� N�F�"� ��= 5�Z�� 8��O ��@A�B�
@=SD 

-�F>� 0��.	 NI 52,� ��"���"� )����� H2�X N�9X�� ��= 

)S��/S=p(.C" L��U] N��9X�� ���= )D 0����.	 -���� )������

-F>� ��2! �"�)��5V��"��#! �
(.

-��, ie, ~,�+�LPa �" y��7 C" LU] A��G�,D 
@

-92� N�F�"� ��= 5�Z�� 8��O ���AB�
B=SD �H2�X ��

 ��G,D �" �= )����J�@-92� N�F�"� ��= 5�Z�� 8��Ol�A
�

s=SD -F>� 0��.	 NI ��= C" L�U] N�9X�� N�= �U�! ��"�

��"� )����)SSS�/S=p.(

�" Ke] C" 5>= N9X�� ��A��G,DJ-���, ie, ~,�+� 

N= )D�l-92� � �= 5Z�� 8�ONF�" BBA���=SD NI 52,�

 -F>� 0��.	 �"����"5! )���� H2X N9X�� �= 0���.	 -��

 -F>� )���� C" LU] N9X�� �= )D �," �"�)S�/S=p()��5�V

��"��#! �
(.

��� 
N>��e� �� �9+'� ��$J�[" "0-	��.+� ��= ��G,D � �" C" 

�G2$ C" L2���� 52G2���	 -�5����29O -#���+��9* ��G2$ �
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-=�E � C�F����G,D �" -#*�� )�*��* �� )�? ��$)"�� #$ � )�2!"C�" -1	 5#3� �+*� 

��

�G2$ �	 N+��O��	 -�5����29O -#���+��9*�G2$ ���"4�O 

�," :57 N>��e� �2$ �� -�� � y�27 JQ�2!� � N= no�12]� �"

:5<! :��7" 0cY+?" H�" 057 �,")�@A��J�SJsJ@.(

:�1����= L��3� )����* %'<��� �"���= N��>��e� H���" �� 

��G�,D � �" C" -7�! -=�E Q�2��=�+� 0cY+?"JL�2���� C" 

H2d	����G2� ��	 ie, �= :�Y/ Q$ �$ ���+��9* � 5���29O

 :��.+,"57)�B(.:5�2�2� ��2��= )5�= �� -�=�E Q�2��=�+�

-��� 5��7�=.����	 �"� �2���� �� C" 5�����29O )���? )�����V �

-��� ����7J)��4��O" -�� � )-�"���g Q����� :"� C"(����;�� �

)��5!")5U* �� )57 N+?�, k��| C" .(��	 Q���� 5���29O

 N+�= )�� 2��927 0��Z N= � ��V :��� �� -�"�g �5F=

-� H2d	����G2� ��D ~,�	 � ��7@�B-� L#X ���O H��" 

�= {�U	�" �� - 2+!� �p! C" H2d	����SSAPO B-� 5�7�= 

�C���G2� H2d	����� ���G2� Q�4��!D ~��,�	 J)�� 2��92��7 ���$

����	 -��� ���,� C" "� ����? 5�����29O ������1= � 5��F$�

)�� 2��927 :5�!�2O ~�,�	 �$ C" -Z�&�+?" �5�U* ���$

-� u��? )�? )���V 5!�7)
(.

)��5!" �2�� �� J5U* 0"�z ��	 C" -Fg 8��! N= 5���29O

VLDL ���X N*�SS APO B -�� �7�=5"�N�= � N+?��, 

-� ��"� )�? )���V 5F*.C��G2� H2d	���� �G2� Q�4!D ~,�	 J

VLDL ��	 N�= � :�"� ��,� C" "� ���? 5����29OIDL �

N= rG,LDL -�� L�5U	 J���7LDL ��$��+G�,� ~�,�	 

2� u��? )�2,c�*�2, C" �5U* -Z�&+?" ����; .HDL C" 

-� i7�	 :��� � 5U* )D -9�Z" H2d	���� � ���7 APO A 

-� ��5X N* 57�=�S%-� L2 <	 "� )D QmX 5�$�.HDL 

��2*�	 C" 5�>= ��� Q21+��� 0��Z N= "� �$�+," ���+�9*

�= )57 APO B-� L1+F� 5U* N= 5�U* �� no"�5�m� N�* 5�F*

-� �"�] :��.+," ���� -� u��? N?�E C" �� ��2O ��7)
(.

��G�,D �" �c��= ��$C�� C" -#*�� )���� �� N+7�O �� 

�-F> C" �SSSS �	 
�SSS K�=�� ��+� �$ �� 5X"� :��.+�," 

-� 57.-,��= ��= ��"� �c��= ���$C�� H��" �[" -9U] ��$

-=�E :���* -,��= "� )�? ��$ N�= -�.9+'� ����+! � 5�!"

 :���D �,� 5!")�A@.(�" :5�7 ��=�[ N* R2� ��, 5FE C" 

H2��� C�� �= ��G,D�SSS"� -!����� 0"��[" )�#$ Q$ 5X"� 

�� ��"� -#*�� )����JH2���� C�� C" ��2!� ��U+>� 4*"�� �\*" 

-� :��.+," ��"� 5FF*.���, C" �B�@ C�� Q�$ ��� 4�*�� �� 

�SSS -� H2	�� 5X"� �[" -,��= T5$ k213	 H�" �� 57�=

 ��G,D �" H2��� C��)�SSS K=�� �+� �� 5X"� (-=�E �= ��$

 �"� H2��� C�� H�" -<'= �[" -,��= T5$ � ��= )�? �� �

R2� ��U! )"��#2= -6OD .

���	 ie�, �"� )�<�! N>��e� ���+! H2�X �� 5����29O

 -F>� R$�* ��"� T�&� -� )�<! ��"� ��= N+��� H�" � 5$�

N+��� ��$ )�	�" N+��� TY?�= -�� ��= ��#$ ��$ )��,���

 ��	 ie, N* ��= N+��� R�"4�" ��G,D �" T�&� �= 5���29O

��=)sJ�(�,��� N+U�" ��"� �c��= C�� C" )�)
�SSS 5�X"� 

K=�� �+� �$ �"�= (-�� ��= :��* :��.+," N�>��e� H�" �� C"

��"� H2��� C��)�SSS K�=�� ��+� �� 5�X"� (:��.+�," :5�7

�," .N�>��e� �� Q�$ ���+��9* ���� �� ��W�X TY+�?" 

-F>� )���� LU] N9X�� �= ��"� �7"5! ��V� N�+��� H�" N*

N�+��� �= ���a� Q$ �$���= )��,��� ��.)��,��� R�"4��" ��= 

�" T�&� ��U!� N= ���+�9* ��= :57 NV"�� ��G,D .

N>��e� �� �W�X -��, ie, HDL �" T�&� H2X �� 

)��,��� ����+! N=�<�� ���+! H�" N* ��= N+��� R�"4�" ��G,D

 ���= R!"��� #$ � )�+���$ ���+! �= ���a� -��)��J�S.(��

5��D ��,� N= ���+! ���� �� :H��" N�>��e�J-���, ie�, 

����$�2a+�VLDL�APO B��G��,D �" T�&��� C" 5��>= J

�= ����a� C�= N* ���� R$�*�N�+��� �� J���= )��,��� ���$

 )��#$ N����� H��" N2V�	 5�7 :�"� i2�W�	 noYU�] N�* ���|

 R�"4��" -9�Z" Q�2!� �TG ��G�,D �" ���U!� N�= R�"4��" 

)��5��!DVLDL-��� ��� C�� noc���#+X" � 5��7�= C" ��"� H2��

 )57 N+?�, v��3	VLDL�," )"�	�! )��5!D )��J�.(

-��, ie, �� N>��e� �� LDL k=�e� )���� N9X�� �� 

��= N+��� R$�* )�,��� N>��e�)s(.N�* H��" N�= N�V�	 ��= 

LDL C" C��G2� H2d	���� �G2� Q�4!D v#* �= VLDL N+?��, 

-� ��7J�2a+� H�" R$�* -�5!"�	 �* N= ��!�[ R$VLDL 

57�= .

���� �� APO A H2X �� )D -��, ie, �� N>��e� �� 

-F>� R�"4�" ��G,D � �" T�&� L�U] N9X�� N= �U�! ��"�

 )��,��� N�+��� ��= ����a� Q�$ N+��� H�" N* �7"� )���� C"

��=)s(.5�7 :�"� i2W�	 noYU] N* ��| )�#$ JAPO A �S%

QmXHDL -� L2 <	 "� = NV�	 �= � 5$� ie�, N�* H�" N

HDL ��U!� N= �� )"��#2= �� N�+��� R�"4�" ��G,D �" T�&�
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��� :�J:��#7
J)�+�=�	��

��

��=JR�"4�" APO A �� H�" -�� N�>��e� N�= ��!��[ 5�!"�	

 R�"4�"HDL 57�= .-��, ie,LPa T�&� ��U!� N= Q$ 

�" -F>� R$�* ��G,D N=�<�� N�+��� H��" N�* ��* "52� ��"�

��= )�+��$ � )�,��� N+���)��J�S.(

C" 5�>= :��� �� N�9X�� �� L�2���� 52G2� ie, ���� �� 

��G,D �" Ke]J)���� H2X N9X�� �= N���1� �� �$�2a+� H2= 

0��.	 -F>� 5<! :5$�<� ��"� N�* -�� H��" �;!��2= 5�!"�	

 C�� �= ��G,D �" N* 57�= N�����SSS K�=�� ��+� �� 5�X"� 

��"5! L2���� 52G2� �= -#6� �[" .

* ��;�� N���� N�* ��," H�" �7"� NV�	 )D N= 5��= N

v���� ��= -|��U	�" )���� C" LU] N9X�� �� �$52G2� f�e,

 )D 0"�22a	 H2FE Q$ � ��"5! ���#2= �" T�&� ��U!� N= �$

 )D N��� ie, �= -|�U	�" ��G,D )����� C" L�U] N�9X�� �� �$

 N�+��� N=�<�� ����+! H��" J��"5! ��= ����a� � )��,��� ���$

N+��� ��$�")�	-�57�=)�SJs.(

�� NZY? ��| N=H�" N�>��e� J-���, ie�, R�"4��" 

-=�E C�� ��= ��G�,D �" H2�	�� T�&� ��U!� N= )�? ��$

�SSS TY�? ��= H��" N�* 5<! :5$�<� K=�� �+� �� 5X"� 

N>��e� �\*" ���+! L 	��� k=�e� N* ��.|" �� -9U] ��$ ��$

 )���� �� ��G,D �" �c�= C�� C" -9U] 5�!��= :���* :��.+�," 

-� �� ��G�,D �" H2���� C�� noc�#+X" � 57�= 0"��22a	 5�2G2� 

��"5! ��2;#<E �[" )"��#2= L2����.�� N�* -��U�D �U���	 

-�� ��"4O -#*�� )"��#2= C" ��2g ���;�� L�9/ ��= ���7

 -=�E R�"4�" J����#2= ���? ��2$�� L�2U] C" )��? ���$

 �" �[" � -[�" v2	�U���	��� 0c�X ��1>!" Q+�2, �� ��G,D

 -#2�7 ���$��"� `�"��/ � -�52G2��G2$ C" �2g ��$�2��

��7 N2V�	 -+���= �;�� -!����)��.(

����� ���� 
C�� ��= ��G,D �" N* �"� )�<! k213	 ���+! �SSS 5�X"� 

-=�E R�"4�" h/�= K=�� �+� �� -#! )�? ��$ -+X � ��7

 ��	 ���� �� G�,D �" ���U!� N�= 5����29O ie�, R$��* ��

��7 -� :5�� -��, .

������� 
 ���  
-� 8Cc ��? �= N* ��.|" -!�./ 0�1213	 4*�� C" Q2!"�

Q2��#! -!"��5] � � <	 5!57 LU1+� "� k213	 H�" NF�4$ .

 www.SID.ir 



Arc
hi

ve
 o

f S
ID

-=�E � C�F����G,D �" -#*�� )�*��* �� )�? ��$)"�� #$ � )�2!"C�" -1	 5#3� �+*� 
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L-Asparginase effect with 6000U/m2 on lipid profile in 
children with acute  lymphoblastic leukemia 
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Abstract 
Background and objectives 
One of the major etiologies of lipid disorders in malignancies is the use of chemotherapy 
drugs, the most important of which is L-Asparginase. Studies in different centers with high 
dosages of L-Asparginase demonstrated different results. The aim of this study is to evaluate 
the effect of L-Asparginase at a dose of 6000 U/m2 on lipid profile in Iranian children with 
newly diagnosed acute lymphoblastic leukemia in Mofid Children Hospital of Tehran .                                                                                  

Materials and Methods 
We performed a nonrandomized trial in which all children with newly diagnosed acute 
lymphoblastic leukemia (ALL) aged <15 years participated. Every case serves as his/her own 
control. The cholesterol, triglyceride (TG), HDL, LDL, VLDL, APOA, APOB and LPa were 
evaluated in three stages: before, during and 2 months after treatment with L-Asparginase after 
which the results were compared. 

Results 
In our study, 82 newly ALL diagnosed patients with the mean age of 6 years (within the age 
range of 0.12-14 and SD of 3.5) were evaluated. Mean seum level of TG in pretreatment stage 
was 163.9 mg% and during treatment with L-Asparginase 123 mg% demonstrating significant 
decline in TG serum level after administration of L-Asparginase (p=0.002). Mean serum level 
of cholesterol before administration of L-Asparginase was 151mg% and during treatment 140 
showing no statistically significant difference (p= 0.061). LPa level in pretreatment phase was 
24mg% and during treatment 14 showing a statistically significant difference (p= 0.0001). 
 
Conclusions 
L-Aspar resulted in decline in TG serum level and increase in HDL though with no significant 
difference in cholesterol level. Overall, L-Asparginase even at a dose of 6000U/M2 does not 
raise blood level of triglyceride and cholesterol.                                                                          
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