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�|Ì�Y��¬¿��Y�Ê�Z¿�µZ»Á�Á�Ì·�Ã�Ìy}�É�Z¼Ì]�®Ë��]�Z§�É�Z¼Ì]
�Y|Ì»Y���Ê»�¶¬fÀ»�[Â¸¤»� µZ»Á�ÂeY� Ä¯� Ã{Â]��{{�³��É�Z¼Ì]�¾ËY�

��¼ne��Y�Ê�Z¿�Ä¯�|����Y�³�½Y�Z°¼Å�Á��]�Z§���Âe��Z]�¾Ì·ÁY
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�ÉZÅ� Ê¿Â»ÂÀa� �Y� Ê�Z¿� ÉÂË�� É�Zf§�³� d¸ ]� ¹Á{� ÄÅ{� �{

Ê»�cÂ§�¶Ì�Ìf��f¿Y�|ÀÀ¯�  

1. Acid ceramidase 
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� �Â¿��� ��Á� É�¯�»� Ê^��� ºf�Ì�� |Ë|�� É�Zf§�³� Z]
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��Y��Á���Z]�É�¯�»�Ê^���ºf�Ì�� -�
��l¸§�cY�ÅZ�e�Z]�Ê´·Z��

¹Y|¿Y��ZÆq�,��Yº¸°e�¾f§��¾Ì]��Ê³|¿Z»�\¬��Á�®Ì¿Â¸¯ÂÌ»�cZnÀ�e�,
ÊÀÅ}d�Y��  
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�Y|Ë�Á�]��Âf¯ÓZ³˻�Y|Ì»Y��� Á� �� d�Y�½ÂÌ�ZeÂ»� �Y� Ê�Z¿� Ä¯
¾ÌXeÁ�a Prosaposin�Ã|ÀÀ¯� µZ §� �Â��Â¯Á�a� ¶»Z�� ¾ËY� Ä¯� Ã{Â]�

Ê»�|ÌbÌ·Â´À¨�Y�¾ÌXeÁ�a��|�Z]�� -���  
�Z¼Ì]�Ê§� »  

��fy{�
��Z]�ZÆf�{�p»�¹�Âe�Z]�Ä·Z��ÉZÆ·Á|¿�{| f»�É|¸m�Ë��
p»��,½Zf�´¿Y�,�½Zf�´¿Y�­Â¿��{d�{���\·Z£�¥Y��Y��{�Á�ZÅ�Za�Á�ZÅ

��Y� Y|��Ê´f§�³� Z]� ÃY�¼Å�¶�Z¨»�[Â�À»�¾Ë|·YÁ� Z]�Ê´ÅZ»��Ä]�
|��Ã{�ÁM�ÃZ´¿Z»�{�  

,d�Âa�Ä]�Ã|Ì^�q�ZÆ·Á|¿�ÄÀËZ »��{���d¨� �½Á|]�¹�Âe�Z]�ÃY�¼Å
d�{�p»��{�ºfË�Y�Za�p»�Á�ZÅ��­Z¿{�{�d¯�u��{�Ä¯�ZÅ{Â]��Â¿Z³�ÁY�

Ê^��� cZÀËZ »� �{� Á� Äf�Y|¿� Ê·Z´»Ê»� µZ»�¿����Zq{� �Z¼Ì]� |�Z]
��Y�Y|��d¿Â�y��Ê´ÅZ»��Ã{Â]�ÊaÂ°�Â´¿�Ó�dve�½Z»��½M�Ä¯

�Z]� ÃY�¼Å� cÂ¸³� ÄÌuZ¿� ¦Ì¨y� [ZÆf·Y� ½M� lËZf¿� Ä¯� Äf§�³� �Y�«
�¾Ì� Ȳ|]M��µÁ|¿��Y�Ê�aÂÌ]�Ä¯�Ã|����Y�³�µÁ|¿�Á�ÊeÂ��ÉZÅ�Ze

d�Y�Ã{Â]��ÂeZ»Á�^Ì§Á�Â¿�Ä]�­Â°�»�  
Zf¿ËlÊ���]��ÉZÅY�� Á� ÊÅZ´�ËZ»�M���Ë�� s��� Ä]� ®Ë�Â·ÂË{
Ê»��Z]À|�  

Za� Á� d�{� p»� �Y� Ê§Y�³ÂË{Y��ZÅ����Ä ËZ�� �¨¿� Ä]� Ê¼WÔ�
�Ã|Ë{�¶�Z¨»�¥Y��Y�¹�¿�d§Z]��{�¹�Âe�Á�Äf�Y|¿�{ÂmÁ�Ê¿YÂzf�Y

Ê»�{Â�� |�¿� Ã|Ë{� Ê Ì^�� �Ì£� Äf§ZË� ÊÅZ´�ËZ»�M� Ê���]� �{��
d¿Zf¯Y� {Zu��Z§�ÉZÅ��(ESR, CRP ,PLT)�¶Ì§Á�a� ,��Á�Ê]�q�ÉZÅ
ÁY�|Ì�Y®Ë� Êf¿M��X¸¯Â¿�Êf¿M�Á�µZ»�¿� ��Âf¯Z§�|ÌWÂeZ»Á��Á�É{Z]
{Â]�Ê¨À»�  

��Y�Ê�aÂÌ]�lËZf¿��Y�Ê°Ë·Á|¿�½Zf� ¿́Y�ÉZÆ��Â»Âe�Z]�É�Z³�Z�
Glumos�{{�³�Ê»���Y�³���ÉZÅ�µÁ|¿�{ÂmÁ�ÊÀ Ë�É�Z¼Ì]�{ZË�e

d�Âa� �{�É|¸m�Ë��¶�Z¨»� ¹�Âe� ,��Ã|ÀÀ¯� s��»� Y|��d¿Â�y� ,
�®Ì�Ô¯�É�Z¼Ì]�®Ë��Â¿��É�Z¼Ì]Ê»��]�Z§��|�Z]���¶°���{�Á���
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Á� É�Z¼Ì]� �ËZ�� Á� ®Ì�Ô¯� ¶°�� �{��� {ZË�e� {ÂmÉZÆ·Á|¿�
É|¸m�Ë���Y�� �Ìz�e� Ã�nÀu� É�Zf§�³� Á� ¶�Z¨»� É�Zf§�³� ,
»��z�»Ê�|À¯���,�,������{��Y� Y|��d¿Â�y�Z»��Z¼Ì]��Ê´ÅZ»�

�Ê�aÂÌ]� Z]� Á� Ã|�� ÊaÂ°�Â´¿�Ó� Ä]� �nÀ»� Ä°Ë�Â�]� Ã|�� �Á��
Ã{Â¼¿� s��»� Y�� �ÂeZ»Á�^Ì§Á�Â¿� µZ¼fuY� Ã�nÀu� �Y� µÁ|¿�|¿Y��Ä]�

�lË�|eÉZÆ·Á|¿�¹�Âe��Ìa� µZ��®Ë� �Y� Á� Ã|�� �ÅZ��É|¸m�Ë��
»��Y��Á���Z]�¶�Z¨»pd�{���Ã|Ë{�³��Á���ZÅ�Á�]ZÀ]��Ä]�ÄmÂe�Z]�¾ËY

É�Z¼Ì]�{ZË�e�Ê»�¶n�»��Z¼Ì]��{��]�Z§�É�Z¼Ì]�,�|�Z]����¶�Z¨»�¹�Âe
Ê»�|ÌWÂeZ»Á��dË�e�M�Ä]Z�»�|�Z].�½|��s��»�c�Â���{�¾ËY��]ZÀ]�

�{ÂmÁ�Á�½M�ÊÅZ´�ËZ»�M�ºWÔ��{Â^¿�Á�|ÌWÂeZ»Á��dË�e�MÉZÆ·Á|¿�
{Â]��]�Z§�É�Z¼Ì]��°§�Ä]�|ËZ]�Y|��d¿Â�y�Á�É|¸m��Ë������  

��{µZ°�Y��Ìz�e�¶]Z«��Ì£�ÊÀÌ·Z]Ì e�Ì�|Ì�Y�ºË�¿M�dÌ·Z §�¾
d�Ô]Á�^Ì§�d�¯� �{� �Y|Ì»Y���µÂ^¸³� ,Êf�Âa�ÉZÅ��Á� |Ì¨��ÉZÅ

AmniocytesÊ»��Ë~a�½Z°»Y��|�Z]�����  

1. Glucocerebrosidase 
2. Galactocerebrosidase 
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� �Y� Ê�aÂÌ]� �{ÉZÆ·Á|¿�Z§Á�¯Z»� É|¸m� �Ë�����Y� Â¸¼»� ÉZÅ
�®Ì¼�ÔaÂfÌ��|ÌbÌ·�ÉZÅ�½ÂË�Â¸°¿Y|�Z^Ì»���,���  

É�Z¼Ì]�½Z»�{{�{�½Z»�{�¶»Z��Á�Ã{Â]�ÊfËZ¼u�½Z»�{�¶»Z����,
�Âr Ȳ�fÀ¯� ÊuY�m� sÔ�Y� Á� ÊaY�eÂË�Ì§��Á� Ê¸�¨»� |Ë|�� ÉZÅ

Ê»�Ê]ZÆf·Y�|��ÉZÅÁ�Y{�|�Z]���,�,���  
� |¿ÂÌaHematopoetic stem cell�½Z»�{� �{� � ®Ì¿�Â·M�
Ê¼Ìy|]�É�Z¼Ì]�Ê� ]�Á�ZÅ��Ì£�ÉZÅ��ÄÌ·ÁY�ÊÀ¼ËY�µÔfyY�|À¿Z»�ºÌy|]

}�ÉZÅ�É�Z¼Ì]� �Á�µZ»Á�Á�Ì·� Ã�Ìy�d�Y� Ã{Â]�ª§Â»���Y�|¿ÂÌa�¾ËY�
Z]�Á�Ã|��Ê§Z¯�ºË�¿M�{ZnËY�Ä]��nÀ»�º·Z��Ã|ÀÅ{��Y�h��¾f§��¾Ì]�,�

Ê»�É�Z¼Ì]�¾ËY� �{�ºWÔ��½|¿Z»�d]Zi� ZË�Á��ÅZ¯�{{�³���� -����
Ê���]�Ã{Y{�½Z�¿�Ã|��¹Zn¿Y�ÉZÅ��ºWÔ��Z]��]�Z§�É�Z¼Ì]��{�|¿ÂÌa�Ä¯�

Á� d�Y� Äf�Y|¿� Ê]Ây� lËZf¿� Ê^���½{�]� ¾Ì]� �Y� Ä]� �{Z«�
�|�Z]�Ê¼¿�Ê^���ºf�Ì���{�|Ì»Y����¼ne��Y�Ê�Z¿�ÄfÌ�Ì�¯ÂeÁ�Â¿
�½Á|]�ÉZÅ��]�Z§�{�YÂ»��{�d�Y��f¼¯�½M�Ä]�ne��ÂÀÅ�Ä¯�|¿ÂÌa�Y~·

Ê»�ÄÌ�Âe�Ê^���É�Zf§�³�{{�³���� -����  
0ÓÂ¼ »�±�»��Z]�Ê�¨Àe� ÃZ´f�{� �{� ¹Â·Â¿Y�³�¶Ì´�e��Y�Ê�Z¿

ÊWZ��Z¿�Á�Ê¿Â»ÂÀa���°»�cÔ¼u�| ]�Ä]��¼��¹Á{�ÄÅ{��Y�Ê�¨Àe�
Ê»�w��|Å{�  

  
 

References:
1. Farber S, Cohen J, Uzman LL. Lipogranulomatosis: 

a new lipo-glycoprotein Storage disease. Journal of 
Mt Sinai Hospital NY�������24(6): 816-837� 

2. Ehlert K.Frosch M, Fehse N, Zander A, Roth J, 
Vormoor J. Farber disease : clinical presentation, 
pathogenesis and a new approach to treatment. 
Pediatric Rheumatology�������5: 15. 

3. Antonarakis SE, Valle D, Moser HW, Kishimoto Y. 
Phenotypic variability in siblings with Farber 
disease. Journal of Pediatrics ������104: 406-409� 

4. Levade T, Moser HW, Fensom AH, Harzer K, 
Moser AB, Salavayre R. Neurodegenerative course 
in ceramidase deficiency (Farber disease) correlates 
with the residual lysosomal ceramide turnover in 
cultured living patient cells. Journal of 
Neurological Sciences ������134(1-2): 108-114��� 

5. �Fusch C, Huenges R, Moser HW, Sewell AC, 
Roggendorf W, Kusterman Kand et al . A case 
combined Farber's and Sandhoff's disease. 
European Journal of Pediatrics� ������ 148: 558-
562�� 

6. Schnabel D, Schröder M, Furst W, Klein A, 
Hurwitz R, Zenk T and et al . Simultaneous 
deficiency of sphingolipid activator proteins 1 and 
2 is caused by a mutation in the initiation codon of 
their common gene. Journal of Biochemical 
Chemistry�������267(5): 3312-3315. 

7. Cartigny B, Libert J, Fenson AH, Martin JJ, Dhondt 
JL, Wyart D. Clinical diagnosis of a new case of 
ceramidase deficiency(Farbres disease). J Inher 
Metab Dis�������8 :8. 

8. Chandwani R, Som-kuwar A. Farbers disease. 
Indian Pediatrics ����� 39: 508. 

9. �Sanders JE. Bone marrow transplantation for 
pediatric malignancies. Pediatric clinics of North 
America�������44(4):1005-1020�� 

10. Vormoor J, Marquardt T. Hematopoietic cell 
transplantation in inborn errors of metabolism. 
Current opinion in organ transplantation� ������9: 
43-48�� 

11. Malatack JJ, Consolini DM, Bayever E. The status 
of hematopoietic stem cell transplantation in 
lysosomal storage disease. Pediatric Neurology 
2003; 29(5): 391-403�� 

12. �Buckley RH. A historical review of bone marrow 
transplantation for immunodeficiency�s. Journal of 
allergy�DQG�FOLQLFDO�LPPXQRORJ\������113(4): 793-
800�� 

13. Peters C, Steward CG. Hematopoietic cell 
transplantation for inherited metabolic diseases: an 
overview of outcomes and practice guidelines. 
Bone marrow transplantation�������31: 229-239��� 

14. �Souillet G, Guibaud P, Fensom AH, Maire I, Zabot 
MT. Outcome of displacement bone marrow 
transplantation in Farber's disease: a report of a 
case. In Correction of certain genetic diseases by 
transplantation������ 6: 137-141�� 

15. Yeager AM, Armfield-Uhas K, Coles CD, Davis 
PC, Krause WL, Moser HW. Bone marrow 
transplantation for infantile ceramidase deficiency 
(Farber disease). Bone marrow transplantation 
������26: 357-363.� 

16.  Vormoor J, Ehlert K, Groll AH, Koch HG, Frosch 
M, Roth J. Successful hematopoietic stem cell 
transplantation in Farber disease. The Journal of 
Pediatrics�������144(1): 132-134. 

 


