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تاثير گردوي ايراني بر ليپيدهاي سرم زنان يائسه

�
(.M.Sc)*** و�45
�(Ph.D.)**/3 ��12د آ&�&�(M.Sc.)/0* .زاد� -�آ�� دار"+�

��&� 

	 ���� ����:"��78 و ه�ف�� 
� ��� �� ���� ����� �� �
�
� ������� 
� 
�
� �� � �
� ���

�� !�"���� �# ��� �
� ���)��� %&'� 
� � ('�)�*�HDL-C( ,-  �� ���� ����� .��/� �
��� 
� 0�12� .'! 3

���� 
� %(��4 
/�!�� 35�6� �
� 7��8)*4 5�6� 9'!:"! 
� ;8<� 
)=�' ���> �
� ���%�?������<*� �@@A� B

 7�  3�!�C� ����DEFGEH"�� I�J�! .


	 �1: ه���اد و روش� >! ���J� 
L�� M�� 
� 0�12� ��� �� (/� � N<� 
)'�G 9'!:"! 
� ;8<� 
)=�' �> 

(� I�J�! 5�6� �
� 7��8)*4 5�6� . 3
*�!(� I��C� 
86� ��C8�! � 	��� ��BMI � WHR('��� 
< �2�  . >�� 
 

 O�� ���(� ! � �'!PQ R'S� ���� N4 .��/� �
��� 
� 3
/T�-� 	��� >! N<�PUFA) U��T
��T � U�VT
��T( 3MUFA � 

SFA3  
���W �X 0'�Y >! �'!PQ �!
� Z�@� �
?T! [\(� 
8"�� ]!�
� (�#��' 
8D�   . 
�!>�� 3
86� ��C� �(� 
�

[^��[_ O�� ���(� ! >! �WA� �!
�D 
� ���� I�� PUFA �'!PQ R'S� ���� N4 I
  U' .':?'�� 3�'!PQ R'S� �� 

(� .��� 3I�� 7��8)*4 3('�)�*�LDL-C �  HDL-C
�
L� ��  �
� %>!(�! 
/T�-� ��C8�! � 	��� �� �8���(� ���� .

 �!���`� � I�  ���� �!���`�BMI � WHR %���# �� Paired t-test�!���`� � H"�� �!�� 9J�  ��
�  �� ����� 	�
� 
 �� �
��� ���� �����ANOVARM�� ����� .

�BMI � WHR;8 �`���!� .:ه�'�;+�! ����# a�2T >! 
*�!(� >! (/� � N<� ��/� Z�!(� ��W� !� ��!� . �!:��

 ��(b �� I�� 7��8)*4G/E\ 3(d�� LDL-C ��(b ��  [^ (d�� )eE/e P< ( H<)� �
CHDL

CLDL

−

− ��(b �� F/[f (d�� 

)e^/eP< (H"�' 9��4 .��� �!���`� 3('�)�*�HDL-C H<)� � 
CHDL

TC

−
��/� ����# a�2T >! �
<� �!�.

  �Y�P`� �!
� � �S��! H"�'�� �!:�� �� 3�'!PQ R'S� Z�@� � ��� ��� 
3��/� ���`� (W� %(��W� ��!� . �C��

 >! 3U��T
��T �6T# (� ! H"�'��[G/e±\G/e 
� 7�! 
86� �� I�� eG/e±^G/[ � I�� 
86� �� I�� e\/e±^^/[ 
86� �� I�� 

H"�' 9'!:"! 3I��C�.


. :ا"+=+�ج�D 
� ���� ��':?'�� O�� ���(� ! >! �WA� �!PUFA ,-  9��4 g<  �'!PQ R'S� �� 

LDL-C(� I�� 7��8)*4 �  % H<)� � 
CHDL

CLDL

−

−!� �� 9��4 (��.


�T�� !�" 3U� ����  �I: واژ� ه�ي آ�&�ي��T �6T# (� ! 3�LT��8)*4�h�� 3����

*
'P`� (��! i�����4��!�C� BU���� B� ������ H'# (�CB���� .L� ������ B ];X [e/[

**�8WC� (�C� �j�:X I
*D %�?W�!� 3�'!PQ k'��d � 
'P`� I
*D %(jW�!� 3���)�! 
'P`� %��� ��8 !

***�8WC� (�C� �j�:X I
*D %�?W�!� 3�'!PQ k'��d � 
'P`� I
*D %(jW�!� �L*D HV�� 
�D 

� H"�'�� l'���  :[_/Ee/G[�! l'���             ��b;d! HC� 	�� :E\/[/GFg'
@� ,'���             :F/\/GF
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���7�
 >! �
nn� ���nn� 9'!:nn"!��!�nn?� %(nnLD ��nn�

H ��� 
/��� H�;  �!��4�(�!H ! (���. ��/T�-�


L� >! !� �
� 7��8)*4 9'!:"! ���J� � � ��� ����

 �� o<��� �-� N�!
D .'�� RC�CHDp H ! %�!� ��W� 


�Y��
 	
�� 3�
� 7��8)*4 9'!:"! (d�� U' 
4

CHD�� 9'!:"! (d�� �� !� (��)E .( :�� �!�'! ��

���L���<*� ��B Hn*D q��D � FGr�� (nd��  ��

��(���)[.(

 
� ;8<� �!�"! �'!PQ R'S� ���� H�6�4 ���`�

%&'� H�L�! >! �
� �'�� 9'!:"! � %�
� �!��
��� �!

'!PQ �!
� >! �j' ���� .':?'�� �!
�D 
� 
4 H ! �

���� 9��4 �!�� !PQ ���� >! �WA� �
� ���

H ! %(� ��C�W�X .O�� ���(� ! ���b ����PUFAs

 H*D 
� � H ! t�!�� O�� ���(� !� 7��8)*4 (��" �

��
� !�!�ALAF
��@2�� ����"(���)F��G.(9��&X  ���

 >! �WA� �� ���� ��':?'�� �?��W� 
8�P�SFA\ �' 

MUFA^ >! �WA� �� ���� ��':?'�� 
���> �� ��! 3�
� 

 ����PUFA��!� �
�� ���D;Y! ;�  . .'! ���6�

 �� 
/T�-��'� ��/T�-� 3 �WA� ���4 ���4 .':?'�� 

 � �!��� O�8"# .Q��(���� �!�"! �"�@� k'�� .Q�� >!

��u)>! ��QPUFA (���� ��) ��Q k<��PUFA (�
� .

v�
L/� ��/T�-��'� �� !�'> .':?'�� ���� MUFA

)�
8'> .Q�� ( R'S� 	�<�! .Q�� �' � 
�!�8'(� 
1-�� ��

�� R4 �'# 
4 
T�)� .'! ��
� �� ���� 
J�8� � (�

 
"�w! �' H ! 7��8)*4 �(�# .�'�X N�T� 3	�<�! �(�

 3���� �(����)��
� �!
��  . k<�� o1" 
/T�-� .'! ��

PUFA�
� ���68� )�!��� O�8"# .Q�� 3���� � 

pB g*� ����4 q��D ���L��(Coronary Heart Disease)

s– 5nnD�n�� (n�
n�X (n�� ���nb 	�<n�! ��nQ O�n� (n�n ! 

(Poly Unsaturated Fatty Acid)
yB U��T
��T �6T# (� ! (Alpha Linolenic Acid)

zB 	�<�! O�� (� ! (Saturated Fatty Acid)

{B�� (�
�X U' ���b 	�<�!��Q O�� (� ! 5D�

(Mono nsaturated falty acid)

��u .(���� �� ���� Z�@� ����� ��
� �� �
� ���

M�!:� :��H ! %(� I;D! �����8� ��� .
� 
4 ��
Y

 9��4 ���� � 9'!:"! ��/T�-� >! ����HDL-C| !� 

 3��/T�-� �}4! �� � �!� ��W� ���� Z�@� �� %!�L�

 ,- �� ���� ����� I(DHDL-CH ! %(� %('� )F��| 3 

G��Ee.( ��/T�-� :��  9��4 �� � ���� ����� �� �(��

H ! %��4 %���! �
� ('��)�*� ���)f( �?'� ��! 

H ! %��j� (�'�� !� ����� .'! ��/T�-�)F ��Ee3G3| .( �(�

.'! R*)� �!:�� ���� Z�@� 
4LDL-C_ 7��8)*4 � 

�� 9��4 !� I��(��)FB| � GBEe.( ������� 
� 
�
� �� 

/� �
��� 
� 
/T�-� .'! 3%(� M�!:� ��':?'�� ����� .��

 %�!
��� >! ��!�'! �����Juglans regia �!
�D 
� 

 O�� (� ! >! �WA�PUFA ,-  �� �'!PQ R'S� 

���� 5�6� 9'!:"! 
� ;8<� 
)=�' ���> �
� ���


/�!�� �
� 7��8)*4 �@@A� %�?����� 
� %(��4 

�<*�B 7�  �!�C� q��D � EFGEH ! %(� I�J�! .

��اد وروش ه�
0�12� (/� � N<� 
/T�-� 	
� >! ���J� 
L�� M�� 
� 

 ��� �� �L8)� M�� 
�G 9'!:"! 
� ;8<� 
)=�' �> 

 %��(2� �� I�� 7��8)*4 �� �
� 7��8)*4 5�6�

mg/dl[\eB[ee � HDL-C ���� mg/dl\e �� 
4 

�'!PQ R'S��� %��68 ! k'�� .Q�� >! ��� I�J�! 3(���4

(� .
�
L� �!(/�LY! ,-  �� �� ����f^ �!
� � (d�� fe

(� ���# �� 
��W� ��/T�-� � (d��)Ee(.

~B.�V���X
h�T �� �
�
� 7��8)*4 ��'> �T�?� �� ��

(High Density Lipoproteins- Cholesterol)
�B.�V���X
h�T �� �
�
� 7��8)*4 R4 �T�?� �� ��

(Low Density Lipoproteins- Cholesterol)
�BPersian walnut
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�
L� ZPb : ���� . |e � ��?�  Z�@� 37�  

 �' � �
� ���� %(���# .�'�X �����!� Z�@� 3NjT!

 
1��  3��:`� Z�@� 3�# �� ��
� ���!� 
�
� ��

���L�� 
� ;8�! 3��:`� 
� �S�T# U�T
��8� ���) H��'�

W"�X 3.'��� � ���4�X 
�*4 �' (<4 ��;8�! 3�
� ���

R4(�=���� ���4(���L�� 
1��  �� �!��L�� 3�<*� ���B

 � �<*� 
8j  ����DBMIE9��  >! ��kg/m 2Fe�
� .

.� ���'>�! �J� %>!(�! N��� ��� 3�>� 3(� ����

 
< �2� � . �� ��� 3�L4BMI � WHR[�
�  . .�

964 ��(� 3�J� i�<T �� �  ���H"�'PX I�J�! U<  .

 ,-  >! �L4 o�2� � ��!(��8 ! Nj���X 0<Y �>� � (�

k� � �� ]>�� i�<T ��� >! . �� o�2� � �"�� .'��

%>!(�! 3��j�('��� ���� . �>� R�)1� �� �(� %�
� 
'�L�

)I��
*�4 ( (� ��PJ� ��)k����8� ((� 
< �2�.

 a�nn2T >! �!��nnL�� �'!PnnQ Rnn'S� �nn ��� �
nn��� 
nn�

"�'��  H      3���� N4 3�<�" 3.�V���X 3�!�(��
��4 3�S��!

     O�nnn� ���(�nn ! 3	�<nn�! O�nn� ���(�nn !MUFA 3

  O�nn� ���(�nn !PUFA) LAF � ALA ( 37��8nn)*4 �

     (�# ��' ��!(��8 ! 
���W �X[\      >�� 
n  ]!�
n� 
8D�  

                
n86� �� >�� �� � I�� 
n86� �� >�� �� 3
n/T�-� >! N<�

7:nn�� �� ��
nn�b 
<b�nn@� 0nn'�Y >! I��nnC� onn 
� � 

      (n� Nn�Lj� 3O�J� 
'P`� i�����4 . 
n�    37
nL/� �
nY

     
��L�X � i��1� ��
d 
� �'��1�      �n� gn ��� �?��� ���

 th  � ��!P�(4 3N'(<� I�� 
� � M�!:� !PQ 	
� ��

       I�� .'! >! %��68 ! �� �8"�'�� �'!PQ �!
�   M>!��nX 3�!:n"!

('��� .  I�� .'! ��D;Y!       �����!(��8n ! i�n ! �n� �!:"!

8/� �nn<USDA  �:T�nn� � !��nn��4 ����
nnW4 ��nnD;Y! � 

H ! .          ���� �!��L�� �'!PQ R'S� N�*2� � 
':J� >! tX

pB �(� %�
� 
'�L� (Body Mass Index)
sB . �� ��� 
� �L4 ��� H<)� (Waist to Hip Ratio)
yB U�VT
��T (� ! (Linoleic Acid)

  O�nn� (�nn ! >! �nnWA� �!
nn�D 
nn� ���nn�PUFA Rnn'S� 

(nn� �nn��� Nnn4 I
nn  Unn' .':?'�nn� �'!PnnQ . �nn ���

   
�
L� �'!PQ �!
� Z�@�        
n� �!�n"! 
n4 �!� ��W� ��  �
nY

         ��
�!PnQ 0n��� 
n  �� �� 
�!>�� o 
8�     k'�n� .nQ�� 

�nn� Z�nn@�(nn���4 . 3knn�!� ��LA  ���nn� �!(nn1� .nn'! 

  .':?'��LA      k'�n� .Q�� ��
�!PQ 0��� ��   (n�)  �n�

       �
82� �<'�1� k'�� .Q�� ��
�!PQ 0���[/\   I�� LA

H ! .(            Z�n@� %>�n�! �!�n"! 30n�12� ��
n� �*LD �!��

       (�8�!� k'�� .Q�� ��
�!PQ 0��� U' �}4!(b 
�!>�� .

     �n��`� I(nD �
n��� 
�   � 	�<n�! �n��� �� MUFA  Rn'S� 

      H4�� 
� 
/T�-� 	��� >! N<� �'!PQ  M>
�# 3���(��4


'P`�    %��� �� ���� �!(1� 
���> �� �! 	
� 3�'!PQ ���

           ��nj�! (b �� �# ��':?'�� � ���� ���� �!:�� 3����

      (� %�!� �'!PQ R'S� k'�� .Q�� �� .[G     �j�8n ;X 
8n)� 

  ���bF^=[_          n" �n� �!�n� � ���n� I��    �n� 
n���!(� ��

  H�� �� 7�8�J'� ��>!��eE/e  
n� 
86� ��C� �!�� � �>� 

(� %�!� �!��L��.

H4�nn�Unn' 
nn86� �� �nn� �� ���(nn��4 ���nn� ��nn�

      (n���4 Hn"�'�� 
�!>�� Z�@� HC� .     Rn'S� >! ���n�X

              0n'�Y >! ���n� %(nW� Z�n@� �'��n1� � ��� � �'!PQ

    (� 9'�X ��6*� �' 
<b�@� .      (n� Hn !
��� �!��nL�� >!.

 H�T�/" 
4   �          � %�!(n� �n��`� !� �
n� 7
L/� �'!PQ R'S�

  � �"�nnn@� ���!� 3���nnnL�� �nnn' � H�nnn �)b 
nn�
���

(��� 	;Y! !� �'!PQ R'S� >! Z!�2�!.

 �!��L�� >! 3I��C� 
86� � 
/T�-� 	��� ��ml^

(� 
8"�� �
� .HDL-C��� � I�� 7��8)*4 3 ('�)�*�

��� M�� 
�H�4 >! %��68 ! �� �J� � H4�� ��

%>!(�! �L�� H)'>(� ����)EE( �!:�� � LDL-C �� 

Archive of SID

www.SID.ir [
 D

ow
nl

oa
de

d 
fr

om
 jm

um
s.

m
az

um
s.

ac
.ir

 o
n 

20
26

-0
2-

13
 ]

 

                             3 / 12

https://jmums.mazums.ac.ir/article-1-391-en.html


�
0/دوي ا'/ا

�وه�� دا
���� ���م ����� ��ز
�ران                            -��� ����� 
���١٣٨٣'&� / ٤٤$�ر� / "�ل  ��رده

24

 7
��" >! %��68 !Friedewald('��� 
< �2� )EF3E[.(

 �� ��  �!�A8 ! M�� 
� 
�
L� ����� ���� 
':J�

 k'��d � 
'P`� I
*D %(jW�!� �'!PQ k'��d %�?W'��>#

(� I�J�! �8WC� (�C� %�?W�!� �'!PQ)E\( . ���� th 


�H � M�� 
� �# O�� ���(� ! 
':J� �!�� %(�# 

 .'������ 
�����4 %�?W'��># 
� �"!��
�����4>��

(� %��8 �" . 3%��68 ! ��
� �"!��
�����4>�� %�?8 �

 ��'�!� 7(�F\ee ��/�! 
� .�=
� �
8  �� mm[^/e �� 

mmFe�
� )E^.(

 3I�nn  �nn��� �!�nn��`�BMI � WHR � 	��nn� �� 

�# �� 
/T�-� ��C8�! ��Paired t-test  .�?��n�� 
n)'�1� 3  �n�

  �
nn�># �nn� 3�nn ��� ��
nn� kY�nn1� ��ANOVARME � 

  �
n�>#Adjusted Bonferroni    Nn�*2� � 
n':J� ��
n� 

H"�� �!��.

ه�'�;+�
>!Ee
/T�-� HC� ���A8�!��L�� [ >��� H*D 
� ��L�� 

(�(� ZPb 
/T�-� >! ���� 
� H� �)b ��  .�?���� 

 �!��L��F/[±|/^_�
� 7�  . %��L� 7�(�E .�?���� 

 3�>�BMI � WHR I��C� 
86� � 	��� �� !� �!��L�� 

�� ��W� 
/T�-� �!���`� 
4 H ! �# ��'
� � (��

WHR � BMI��/� ����# a�2T >! �!��L�� �
<� �!�.

 ����� ��	
�: ����.� ��� �!��L�� �� �# �!���`� � �J� 

 7��8)*4 5�6� 9'!:"! 
� ;8<� ��C� >! tX � N<� 5�6� �
�

 ���� Z�@� 
86� )G = n( 

�������P Value ���� !"�#� $%��&��'(  )*+
������,��Paired t-test

��%)&�.�/�0(2/4±5/678/6±9/6746/8:2/8:7/8

BMI;/;±9/;7</;±=/;64/8:4/<:76/8

WHR87/8±2;/887/8±2;/8::::2/8

pB%�!� �!�� t��'�!� :�T��# �
�>#  ��!�j� ���

(Analysis of Variance for Repeated Measurements)

 � .�?���� � �S��! H"�'�� �!:�� ���/� Z!�2�!

%��L� 7�(� �� �!��L�� �P`� �!
�[ %('��� 
'!�! 

H ! . N4 3I�� �'!PQ �<�" 3.�V���X 3�!�(��
��4 �!:��

 O�� ���(� ! 3	�<�! O�� ���(� ! 3����MUFA

)U�VT�! (� !( O�� ���(� ! 3PUFA) LA ( �

!��L�� �'!PQ R'S� �8"�'�� 7��8)*4 
/T�-� 	��� �� �

���> ����/� ���6� �(/� ��� (� ! �C�� � H�!(� ��!�


� �8"�'�� �'!PQ R'S� U��T
��T�6T#��/� �
Y��!� �� 

H"�' 9'!:"! I��C� � I�� 
86�. %��L� 7�(� F �!:�� 

���� �!���`� ��� ��W� !� �!��L�� ���� ���(��.

 ����� ��	

: ���/� Z!�2�! � .�?���� � �S��! H"�'�� �!:��

 
� 
/T�-� ��
� �
� 7��8)*4 9'!:"! 
� ;8<� �!��L�� �P`� �!
�

���> U�j6�� ��� ��
� ���


/T�-� ���>
����

	���I�� 
86�I��C� 
86�
P Value

 �S��!)��T�4
*�4(E/[[\±E\[E|/EG_±EFf^[[_±E\e[\_/e

 .�V���X)I��(Ee±G/^\Ee±F/^F|/\±F/^E_F/e

 �!�(��
��4)I��(_/^F±Efe\/F|±^/EGe^e±f/EG|Ge/e

 ���� N4)I��(e/\±e/\Ge/^±G/\fF/_±^/^efe/e

SFA) I��(G/E±[/EF_/E±\/EEG/E±F/E[e|/e

MUFA) I��(F/[±e/E[_/[±_/E[\/[±^/E[[G/e

PUFA) I��(F/E±G/E^\/[±G/E_e/[±[/EGe|/e

LA) I��(|/E±F/E^E/E±F/E^f/[±_/E^^F/e

ALA) I��([G/e±\G/e∗eG/e±^G/[∗e\/e±^^/[eee/e

 U�VT�! (� !)I��(e/[±E/Eef/E±E/E[_/E±^/EEEe/e

 7��8)*4)I��(E/\e±f/EEG\/\e±e/EeFe/[_±f/fE\[/e

 I�� �'!PQ �<�")I��(F±_[±G[±G_e/e

 ����� ��	
�: ���� �!��L�� �� �# �!���`� � �'��L��
�� ���

 
86� ��C� >! tX � N<� �
� 7��8)*4 5�6� 9'!:"! 
� ;8<�

 ���� Z�@� )G = n( 

�!���`�
����
/T�-� 	���I��C� 
86�

�!(1�(d��

P Value
Paired t-

test
I�� 7��8)*4

)�*��� � �� I���8�T(
_/EE±F/[[^G/EG±f/EfEf/E|±\/FFBG/E\BeeE/e<P

LDL-C 
)�*��� � �� I���8�T(|/[\±^/E\_^/[[±|/EEe[/FF±e/F_BE/[^BeE/e<P

���('�)�*�
)�*��� � �� I���8�T(

E/||±|/E[^|/Gf±^/EFfF/F_±f/EF+E/EE+NS
HDL-C 

)�*��� � �� I���8�T(^/G±e/\fF/E\±e/^FE/E^±e/\+E/G+NS

TC
CHDL −

G/e±E/F^/e±[/[E/E±f/eBF/[fBe^/e<P

CLDL
CHDL

−
−

G/e±_/\e/E±G/F[/E±f/eB_/EGBNS
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 �!:�� � ���� .Q�� �� O�� ���(� ! (d��

 �� O�� ���(� !Eee %��L� 7�(� �� ���� I�� \

H ! %('��� 
'!�!.

����� ��	
�:o 
8�g�4��O�� ���(� !������"�@�
�
L���

O�� ���(� !

O�� (� !(d��

O�� ���(� ! 

 �!>! 
� I��

Eee���� I�� 

 U�8LT�X (� !)e : E|(^\/|FF/F

 U'��V8 ! (� !)e : EG([[/F|e/E

� ! U�VT�! ()E : EG(\f/[Ff_/EE

LA) |Bn[ : EG(\_/^F[|/[_

ALA) FBnF : EG([G/EF__/|

@A
 
� ���� ��':?'�� 
4 �!� ��W� 
nn/T�-� �n'�8�

 O�nn� ���(nn� ! >! �nnWA� �!
nn�DPUFA R'S� 

 3I�� 7��8)*4 H�*Q 9��4 g�
nn� 3�'!PQLDL-C 

H<)� �
CHDL
CLDL

−
− �nnT� 3('��� H<)nn� �n�

CHDL
TC

−
 3 

��� � ('�)�*�HDL-CH�!(� ���! .

 �!
�D 
� ���� ��':?'�� 
4 ���/T�-� �}4! ��

 H"�� �!�� � ��� ��
� �'!PQ R'S� ���� >! �WA�

 � I�� 7��8)*4 �!:�� 9��4 :��LDL-C�!:� M %(� 

H ! .Munoz�!��jL�� )s���(3Zambon�!��jL� � 

)s��p( 3Chisholm�!��jL� � )p���( � Almario � 

�!��jL�)s��p(U�LT��8)*4
h������� �!����� !� ����

 g���8� �'��1� Z�@� �� �LT��8)*4�h�� 
� ;8<� ���> �

^e3^| 3_G � \G(��!� ��W� ���� I�� )FB|.(Iwamoto

�!��jL��)s��s(3Sabate�!��jL�� )p��y(

�Abbey�!��jL��)p��z( H�d��:��


nnh��U�LT��8)*4 ���nn�  �� RT�  ���> � �!��nn� �� !�

 g���� 
� Z�nn@�^G 3G\ � |G ��W� ���� I�� 

(��!�)GBEe.(

  (� !ALA     %!� >! ���� �� �
�
�      :8�n  ��nC� ���

LDL-C %(nnn���� Hnnn�T�/" 9'!:nnn"! 3�(nnn<4 LDL-C 3

    N'(<� >! ����
*�VLDLE   
� LDL-C     :8�n  9��4 � 

VLDL     N'�L� 9'!:"! �    %�u 7�@�!LDL-C     %(n���� 
n� 

LDL-C 7
*    ���G2         %�u Njn� �n��`� H*D 
� �(<4 

LDL-C     �� %(� ��Q ALA H�*Q 3LDL-C  �
n� �� !� 

�� 9��4(��)Ef3EG.(

 ��W� ��/T�-� �?'� >! ���� �� 
)L� 0�12� �'�8�

 ��!(n� �
� ('�nn�)�*� ��� 9��4 �� ������ ���� �!�

)F �� | 3G��E^( .�� �Cn�� � 
/nT�-� Sabate 9n�!��njL� � 

)EffF ( Z�@� �� RT�  �!�"! ��G\ �!:�� ���� I�� 

���H"�' 9��4 I�  ('�)�*�)f.(0��� � ��� HC�  ��

�� ��C�W�X �
� ('��)�*� ��� 9��4 �� ���� ��! �
�


/T�-�����h�� 
� ;8<� �!�"! ��� �� �! ��('�)�*�

���� ��
d.

?nn�! O�nn� (nn� ! ��! �F 9'!:"! %�nn�J�> (nn�*� 

�������h�� 
�;8<� �!��L���� �
� ('��)�*�3��('�)�*�

%(� 
8���� o 
8�H !)[eB[F .(�� 7�L8b! .'! 
4���

ALA9�X �!
�D 
� ����  ����w >� EPA[ 3DHAF

 O�� (� ! 
��W� �!��!PUFA �?�! F !� %��J�> (�*� 

(��� 
8�!� �
� ���)�*� ��� 9��4 ��)[\�[^.( ��! 

 ('��)�*� ��� 9��4 �� ������ ���� 
/T�-� .'!��

H�!(� �
� . .�� H���� 3��! .'! �T�L8b! H*D 
4LA

 �ALA R':�# �!�� ∆6 desaturaseH !  . Z�Y >!

H<)� 3�?'�
ALA
LA ��(b �� \ N'(<� �!�� 3ALA 
� 

H ! g ��� %��J�> (�*� H�T
��8�)[|B[G.(-� ��  
/T�

 H<)� .'! 3�w�bf/^ H�*��� >! ���(b �� 
4 �
� 

pB R4 �*�� �T�?� �� .�V���X
h�T (Very Low Density Lipoprotein)

sB !  	�<�! ��Q O�� (�yBn 
����� (�
�X ��X �� (Eicosa Pentaenoic Acid)

yB 	�<�!��Q O��(� ! yBn 
����� (�
�X 9� �� (Docosa Hexaenoic Acid)
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 N'(<�ALA�� %��J�> (�*� H�T
��8� 
� (��4 . 9'!:"!

EPA.Q�� Z�@� ��  >! ��Q ���ALA .�'�X H<)� �� 

ALA
LAR4 ��(b�� �� ��� 
  >! �� 9'!:"! .'! 
4(��

 �'!PQ R'S� 
� ���� ���4 ��!� �� �8b!� 
� Nd�b

�L��
�)| � [f.(

 .'!�����ALA O�� (� ! � PUFA �?�! 	
� F

(��!� ��" 
� �@2�� U'S
T
':�" �!
� �'�'�� . .'(�


���!(� �!��C�W�X ('�� 3g���� �!�� �!ALA k<�� � 

 �?�! O�� (� ! �'�'��FH"�� ��� �� )Fe .( 0<Y

 �?�! O�� (� ! �'�'�� k���� 3%(� I�J�! ��1�12�F >! 

L� �� 
)'�1� �� 3���� .Q�� 
*ALA H�d�� 3

���
h�� 
� ;8<� �!��L�� �� %&'� 
� U��('�)�*�

����h����!� ��('�)�*�)[F � FEBF\.(

       ��n� 9��4 I(D �!�� �?'� �
@8� N�T�  ('�n)�*�

     �!:n�� 3���n� �nn'!PQ Rnnn'S� ��PUFA  ���nn� ���n� 

 
nn� H<nn)�MUFA�nn� (nn��� . ��nn�� ��nn/T�-� >! �nn���

�nnn��4  O�nnn� ���(�nnn ! 
nnn4 (nnn�MUFA H�nnnd�� 

��nnnn�
h��   
nn� H<nn)� ��8nnW�� U��('�nnn)�*�PUFA

(��!�)F^.(

 �� �!:�� 3�w�b 
/T�-�HDL-C��/� ���`�  ��!�

��j� . ,-  �� ���� ����� �!(1" 
� 3.�W�X ��/T�-� �}4!

HDL-C%��4 %���! (�!)F 3^ 3G � Ee.( 
/T�-� �� 
8<T! 

Lavedrine) EffE ( �!:��HDL-C R'S� Z�@� �� 

 H"�' 9'!:"! ���� �
82� �'!PQ)F| ( H*D ('�� 
4

R'S� ���� 
� ���� �(� 
"�w! 3��! .'!(��� . ��/T�-�

�� ��W� ���T�� H�*Q 3���� ���� H"�'�� 
4 (��

HDL-C 9��4 �' 7�18�! 9'!:"! 0'�Y >! !�  HD� 

.�V���X
h�T
X# U�T
����4AI�� 9'!:"!  Z;��� �(��

3�# 9��4 !� 7�18�! HD�  O�� R4 �'!PQ R'S� 

��(�� . 3�'!PQ R'S� ���� H'��(2�HDL-C !� 

�� .�'�X R'S� ���� 9��4 �� 
4 g���� .'! 
� 3���#

 H�T�/" �'!PQ 
J�8� �� � %(� R4 >�h�T .�V���X
h�T

��� :�T��(��(n'�)�*�VLDL (n�T
n�� HDL-C 9n��4 

��(��n')F_B\e .(w�b 
/T�-� �� �WA� �!
�D 
� ���� 3�

 ���� 
� 3k�!� �� � H"�� �!�� �'!PQ R'S� ���� >!

 I(D �T�L8b! N�T� ��! .'! 
4 (W� %��:"! �'!PQ R'S�

 9'!:"!HDL-C�� (��� . .�8�)T 3�?'� Z�Y >!

 >!�6)�!�� N� # 7��8)*4(LCAT) q�2T! � H�!���  

 o 
� 7��8)*4HDL-C�� N�C)� !� (�4 .
� �*4 �
Y

! O�� ���(� PUFA �!�� �6�/w �!�8)�
  

N'(���6)".�T
4B 7��8 ! OB�� >!�6)�!�� N� #  (���

)\E( �� 9��4 H ! .jL� 3
T�)� .'! � HDL-C !� 

(nn�4 
nn��
� ���n� Z�@� �� %!�nnL� . ��
� �� 
8<T!

 �����ALA)  O�� (� ! ����� k<��FBn ( ��HDL-C 

�� �
�
� �L4 ��D;Y!�� � (��� >! 3��/T�-� �}4! 

 %��J�> (�*� O�� ���(� !)EPA� DHA ( %��68 !

H ! %(� .�� ��� 
� (�*� O�� ���(� ! NLD 
4 ( �

��� �� %��J�>HDL-C 	�<�! ��Q O�� ���(� ! 
��W� 

(��� 
����� (�
�X (���� . H<)� 39��&X .'!��
CHDL
CLDL

−
−

�
CHDL

TC
−

n2� :nn�� 
< �n(nn'��� . 
n4 �!� ��nnnW� �'�nn8�

 Hnn<)�
CHDL
CLDL

−
−
� ��/� �
YH"�' 9��4 ��!� . �'�8�

 �� 
4 H ! ��/T�-� >! ���� �'�8� 
��W� 3
/T�-� .'!

H<)� �C�#
CHDL
CLDL

−
−Z�@� %����� %(��4 
� H<)� ����

%���H"�' 9��437�8�4)F 3G3f(.H<)� 9��4
CHDL
CLDL

−
−

�nn�/� 9��4 N�T� 
� ���� Z�n@� �� �� �!�LDL-C 

H ! .
�w�" 3.'!�����)) �� ���� 9��4 
� �J�� (�!
�

H<)�
CHDL
CLDL

−
−�
� .((7
<���
� ��(��� . 3
/T�-� .'!��

 �!���`�
CHDL

TC
−

��/� ����# a�2T >!  �T� 3�
<� �!�

@�('��� ���� .'! �
<C� 
� �J�� ���� Z� . 
8<T!

 
8"�?� �!�� 
�
� ��
� ��/T�-� �}4! �� ���� .'!

H !)Ee3G3|3F.(

 �� �
�
� �!:�! �'�  
4 ��!� �
�� 7�L8b! .'!

 
8�!� 91� �# U�LT��8)*4
h�� H�d�� �� 3����
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(���� ..�V���X �
82� ���� ����� ���)[^BEe (d��

��>�(3'!PQ�<�"  3�.���8'� ���E(� ! 3 3.� ��� 3U�T
" 

 � t� 3��� 3R':��� 
*L� >! ��(/� �!
� � .�)4�('�X

H ! R� �8X . 7�/" �j'S
T
�� �!
� (�6� k<�� .���L�

)�CT�j�L4
8�" ( 
*L� >!Ellagic Acid3  � ��(�=
��;" 

�� U�*�" ��<�4��(���)\[�\F(.7��8 !  ����� ���

 ! .jL� ���� �� �
�
� U��(�h�T
h�� H�d�� �� H

(���� 
8�!� 91� �# .7��8 ! �� �
�
� ����� ���

 � �'!PQ 7��8)*4 OP� ��C� �� !� 7��8)*4 3��:`�

�� .�'�X ��!�6d���#)\\ � \^.( .��S�# ��Q k<�� ����

H !)\|( ,-  �� ���� .��S�# 
� .':�T .�'�X H<)� � 

��!� 91� I�  7��8)*4)\_.( 3�
�� .'! ��  .'! ��

%>!(�! ��j�! 
/T�-�H�!(� �
�� N�!
D .'! ���� . >!

 Z�Y ���� �?'� >! ��Q %��
A� H � k<�� �!
�D 
�

 O�� (� !PUFA %&'� 
� ALA NjW� (��" 3 

.Q�� �
82� ��� �?�! O�� (� !F �Y �� !�'> 3H ! 

.Q�� .'! �'!�>
� (�'#�" ���(� ! t�!�� ���:'! 3��

 O��PUFA'! %&'� 
�  t�!�� ���:ALA N�jW� 

���
� . t�!�� O�� (� ! O
*-��� ��!
D ,-  ��

 I�� 7��8)*4 9'!:"! 
� �J�� � H ! ,w!� �
� ����

 �LDL-C��  �
�)\G � \f.(

 �'!PQ O�� ���(� ! g�4�� 3�?'� Z�Y >!


� I�  .�V���X
h�T O�� ���(� ! g�4�� %(nnLD �
nnY

�� .nn��/� !�� 
�
� 
� � (nn�4 �
� !(�)4! �!:�� �� �


�� ��! �C�#��!P� .�*D � 	�<�! O�� ���(� ! RQ�

MUFA O�� ���(� ! 3 PUFA �
� !(�)4! (/8)� 

(�8)�)^e � ^E(.��Q  �>�  �!�uLDL-C��  ���(� ! 

 O�n�PUFA g� # 
� !� �C�# H���nn1� 3���nn� �� 

�nn��`� 
nn��!(�)4!�L� (�� . H�d�nn� H*D 
� ���nn�

#�8� N�<� >! ��!(�)4!7��"
4
��6T# �
�� �?'� � 

7�j�L4
8�"�*X � ��U�*�"k��� �� �
� !(�)4!LDL-C 

���
�)^[�^F .( ���� ��':?'�� �!� ��W� �w�b 
/T�-�

 O�� ���(nn� ! >! �WA� �!
nn�D 
�PUFA R'S� 

 �!(1� �� � �8"�'�� ���� N4 I
  U' �!:�� 
� �'!PQ


� H<)� ���� �8L4 .�W�X ��/T�-� ) ��(b ��Fe

I�� (�� 3I�� 7��8)*4 H�*Q (�!
�LDL-C H<)� � 

CHDL
CLDL

−
− 7��8)*4 5�6� 9'!:"! ���� �!��L�� �� !� 


���/� �
Y(�� 9��4 ��!� .0��� .��/� HC� ��

�':?'��� �'!PQ R'S� ���� >! �WA� �!
�D 
� � ���� 

�
� ���� ��;8�! ,�2@� HC� ��C�W�X �!��L�� 

����?'� ��/T�-� �
� RJb 3N��4 ���J� M�� 
� 

���� I�J�! (��� %��� ��
� !�!� � �8W�� 
�
L�.
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