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1,�� ���
��<*
 ! C��� ��� �F!LLL �&Q	: 	' !� C����6

'LLL1�� ��� .%�G ��LQ b4	LLL�(, �	U
� �� �<���W&6LL��

#<��W&6LL�:	LW&6 ��LL�	:	#<� CF	)FG ij� �5(&4!�&:��	.�

 ij� �u	' �%��kl&2$ �%���m_C&%	�4! �<�!�(&6 D !

�
	4�, ��Q 5	6�	� )ABG (kl&2$ 1,�� ��X! )"!(X

�(."��� T%	� N�	�, �
�Q 5	6 )CBC(���P% �
�Q D�

��� �	*
 ��&�!�)&% ���K �'.

����' �' �X�: 	' �	�&' �� �6 �� �(, �	U
� 5	6

&%	�4! �' ��<'�! D<&�&,�� ^&P*:LLCD
LLLL !� Y�

)VDDR 2 ( �
��!� D&<�� 	' �4!��� �	%�� ! (, ��j%dm

��&% �(' ��! �����&� 5��� �' ��� �<�� !"�4�:)"	l� ���

 C&%	�4!D((, Y!�, �;&F	' ?�	. �(� 1�� �' �F!�

1�	4 b4�-�� !��� ��-&% 5B�F�4��� ! �6	0*4	%�G�'�

5��$ (J 	: �!� �	�&' �����<�� "�<W� �
��!� "�4�: !

1�	4�� -&
 5(4�! D&<�� ��JkF! ���
 �' D&<�� ij�

;&*&'�d��&% �� ���k�&% (K ! 1�	4 b4�-�� ��&F zj
 	'

! 5(4�! D&<�� �%��� +������Q �	%����	'!� D&<�� ij�

�' ! 1�	4 b6	� m/m��&% �� ���k�&% (K (&�� ��&F.

-&
 ��� ! "!� �	�&' �� D&<�� ij�w7Q�' �	%��

�<�� ! D&<�� ��-&% b4�-�� ! Ds;% r&6 �"�4�: (J �' 1
!

&2$(&��
 �l .���	�&' C4� �� (4(, (
 �6	:�� 1�� �'

���� D&��:(, ���%��6 ij� 5-&��W&6 5	6 ���%

��&� ���
 ����'.

C4��'	;' ��%�G -&
 ! C&F�<
� 	' (,� ��%��6 �)4�9:

 5(&4!�&: ��)����(, ����' �	�&' �� �6 �� ��

b4	%�G +	6 5(&4!�&:���	4 +	6 ��� �	*
 �� �l&2$.

�6 �� ���#
 ij� �(,� ��%��6 !�j��! +	6 �G

T%	, IGFBP-3i!IGF-1ii kl&2$ ��(8% 1,��."	J C4� 	'

 	' �	%�� 5(;%��� �' �;2% (4(X �	8&89: �' �X�: 	'

 ��j4��, C&;f C4� �� (,� ��%��6w7Q�' 1&l�!

kl&2$ �(,� ��%��6��s;% �' (,� ��2/'
�� C4� 5(

 	' �	%�� �' �!7� }���<�� ! D&<�����%��6 �"�4�:

�!� 	' -&
 (,� �/v��&% ��� ��#6 �� �(' �����&� 5��� �'

(, Y!�,..b4�-�� �' �!7� (,� ��%��6 w��% �� S

�;&F	' ��2/' �5(
 (,��4���LF�LL�6	0*4	%�G ! 5B�

 (, 14!� -&
 D<&�&,��)Y�X� �'"!(X +	6 (,� �&�

5(
:"!(X���!q(.

"!(X�_�4(/% ��! ! (
 (,� �&�–]F� )"!� �	�&'(

C� �' (
 

��
	� ��% 

(,� }(K 

5(
 

z-score
(
 

�' ��! 

�����&� 

(,� }(K 

�
�! 

z-score
��! 

m�0F	�)�lX��%!('(MM�� ������d/�_�����/�_

d�0F	� 

)(,� ��%��6 	' �	%�� Y!�,(

Hm �� �������/�_�t�� ���� ��M/�_

H�0F	� ��m �� �������_�q�m�d/v_

�� �0F	� �qm �m�m/v_qdmv_dm�m/v_

i- Insulin Like Growth Factor Binding Protein – 3 
ii- Insulin Like Growth Factor  Factor-1 
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�dm 
����	�� �� �	� ������  !� "�#� $�%�& '"(� �����)��

"!(X�_	24�� ��! ! (
 (,� �&�–]F� )�!� �	�&'(

C� �' (
 

��
	� ��% 

(,� }(K 

5(
 

z-score 
(
 

�' ��!

�����&� 

(,� }(K

�
�! 

z-score 
��! 

m�0F	�)�lX��%!('(M� �� �������/�_����dm/v_

d�0F	� )(,� ��%��6 	' �	%�� Y!�,(Hv �� ������d/�_�m�� �������/�_

H�0F	� �v� �� �������/�_�M�� ������m/�_

�� �0F	� ��� m%�_�M�v�H/v_

"!(Xq_	24� ��! ! (
 (,� �&�–]F� )��� �	�&'(

C� �' (
 

��
	� ��% 

(,� }(K

5(
 

z-score 
(
 

�' ��! 

�����&� 

(,� }(K

�
�! 

z-score 
��! 

m/�k0F	� )�lX��%!('(dv�v��_H���_

��0F	�)(,� ��%��6 	' �	%�� Y!�,(Mv�� ������H/�_���� �������/v_

m�0F	� Ht�� ������m/�_�m�m��/v_

T), ���	:d1�� r% ! �<.�FG �� 5�4!	�: 5	6

7�Q� ! C/. �u �
�(
� �	���� �� (
 �6	:�� !���%

�(6	*% k���' �%��,.

T),�_1�� r% C/. 5	6 

T),�_��(
� ��(&��. ��(
� ��	��� ! 	6 ! C&*&. 5	6 b&
 

T),�_�*�;% N-4� ! 5-�
��. 5	6	. ! 	6	. ��&%����
�� 5	6�% 

T),q_�� 5	6�% �*�;% N-4� 

T), m–5-�
��. 5	6	. 
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�������	
���,����	����� � ������� ���� ���	 
��� 
�� ���������� 
���� �dt

T), t_�� 5	6�% N-4� ! (
 �6	:�� 

T),d

T),M

T),H

T),�v

T),��

������4��� ��(
� ! 1�� r% 5	6 �	%�� T2
 �	���� 5	6

 T), ����_dz�X , 5�!GLL�� �(�	*
 ;6�LLL�(+

),<0��! ��(
� ��), (' ! C/. 1�� r% ! �(l�% 5	6

�% D<&�&,�� D47� �4	� ! �
��P��� D���: b6	� (,	'.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

03
 ]

 

                             6 / 13

http://ijem.sbmu.ac.ir/article-1-1735-en.html


�dd 
����	�� �� �	� ������  !� "�#� $�%�& '"(� �����)��

�	���� �;&F	' D47� 5��2/' �&� k���' ���% ��, �'

1�� �4� :

"!� �	�&' :C� �� �4(/% 5��'d(
 	' �0F	�Hm

��
	� ��% )�/�_Z-score = ( Y!�, (,� ��%��6 	' �	%��

 ! (, �� S.��	%�� "	� ��' (
 �_Z-score =  �F! (&��

��' 5(
 (,� �;9;% ��� }(K �4� �	;��6 .�� �$ ��

 �	%�� �� S. "	��m��
	� (, �(4� (
 b4�-�� ��%.	'

! ���' Y!�, (
"�	l%��v ��
	� ��% zj
 (,� ��%��6

(,.'��<�� ! D&<�� �' �	&
 �!7� ! 1�	4 b6	� -&
 "�4�:

��;&� �0
 ���;� �' �� !��� ��(8% � 1�	4�� �(
���LLLL��!��

C� �� 14	/
��(
 	' �0F	��qm ��
	� �%LLL�)m/vZ-

score = - ( }(K �'�m1�	4 	8:�� C� Z<J �' (
 �;9;% 

)"!(X �(.

�!� �	�&' :C� �� -&
 	24��d(
 	' �0F	�Hv��
	� ��% 

)d/�Z-score = - ( 	' �	%�� 19: 1��� ���
 (,� ��%��6

 �s
 �� D<&�&,�� D47� 5(
 (,� C��	4 1��� �' �!7� !

�;&F	'���' ����6 5��2/' 	' 5B�F�4��� ! �6	0*4	%�G�'�

5��$ (,� ��%��6 Y!�, �� S. !� 5(
 (,� 1��� ��t

��
	� �!(J �� ��' "	� �� ��%q�' w��% �� S. "	�

�;4-6 1�� +' �	%�� �!��� 5u	' ! (, zj
 (,� ��%��6 	

�
	#�	�%t!��� zj
 �� S. (l' �	%��	'!� D47�

 �(6	*% -&
 5(
 (,� ! ��� ��� �6	0*4	%�G ! 5B�F�4���

(*
 .��'	;'4C5��2/' D47� �!��� �(U% Y!�, 	'��	'!� 

�6	�(4���.C� �� 	24�� �
�;� (
��"�	l% �0F	���H 

��
	� ��% )q/�Z-score = -(�%(,	' )"!(X�(.

��� �	�&' :-&
 Z;4� ���% �� C� ���	' �0F	�Mv

��
	� ��% )H/�Z-score = - ( (,� ��%��6 	' �	%�� 19:

1��� ���
 �!(J �' 5(
 (,� ��-&% ��d��
	� "	� �� ��%

 �6	0*4	%�G ! 5B�F�4��� D47� 5��2/' 	' ����6 ! (&��

��'��7)*% 1�� �' �
	#�	�% �F!�;4-6 5�! (, zj
 !���

��	'!� ��� D47����
.C� �� Z;4� ��;��m5���� �0F	�

 (
Ht��
	� ��% )m/�Z-score = - (�%(,	'.

	' �	%�� �� S. �	�&' �� �6 �� �� 1�� ��x T'	


b4	%�G (,� ��%��6 +	6 1�	4 ��2/' -&
 �%���'�

5��$ �W&6 ! ��<���W&6 ��#<� CF	)FG ! ��:	#<�u	' �	:	�

(J �' 5����� C&;&:��� �' D&<�� 12<
 -&
 !$&2�l(&��.

����' �$ D6 �(U% 5	6��%�G +	6 �� S. 5(&4!�&:

 (,� ��%��6 	' �	%���l&2$ ��')"!(Xq(.

5��2/'���	4 +	6 (l' �	�&' �� �6 �%�� �6	0*4	%�G

 �	%����"!(Xm1�� �(, �(
	U;�.

"!(Xm–���	4 +	6 	%�G�	%�� (l' �	�&' �� �6 �%�� �6	0*4 

D&<��*�#<�*�	:	#<� CF	)FG†�m k<�!�(&6 C&%	�4!D3‡��Q ��4(&�� k'�	;'�� �:��	.���%§C&'�����6*

"!� �	�&' m/Md/��mt �M��/dm/��qmH/��

�!� �	�&' �/Mm/�mqv ���m/d�/�Hmv�/��

��� �	�&' �/M�/���v �m�/d�Mtvq/��

*k�&% k�&% (K �� ��� ���&F †���&F �� (J�! ‡k�&% �� ����
	
 ���&F§k�&% �� ����)&. ��&F 

������4��� �� �	%�� ���	�&' �	%�� �� (l' 5	6�4!	�: 

�q !��z�X �� �(, 5�!G�	*
 �(;6� +D���: ��2/'

D47� C��� C&' �� ! 1�� r% 5�&� T), ��2/' ! �
��P��� 

�% D<&�&,�� (,	'.

T),��
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�������	
���,����	����� � ������� ���� ���	 
��� 
�� ���������� 
���� �dM

T),�q

�9' 

5�	�&' C&%	�4! ��2�� �� �,	
 5	6D���K �'

 �� �!�.�=��� ! ��u	%�=��� ! �	���� �� D<&�&,��

�% �(&. �!�' C&VF	' (;� .D<&�&,�� �� �)&�
B Y��
�-&
 ��

���� ��X! �	���� C&%	�4! 5(&�� b8
 ��D�� ��

6! D&<�� �	�����	� ! 1Q�� �% �	*
 ���P��� (6�.�� 

��X!�!�mC&%	�4! �<�!�(&6 5�D(,� 5��' ���)�� 

kl&2$1�� ��u�5��$ �' �� "7�Q� �� ��)��� (
!� kl&2$

 C&%	�4!D�% -�)4� Y��
� �' �U;% ��,.��<'�! D<&�&,��

 C&%	�4! �'D!� E&: )VDDR 2 (!	8% D<&�&,�� 	4 �' �

C&%	�4!D�k��
 ��	
1a��! 	' �%!��:�"	R��V%�-�)4� ��

�% '�<.�FG 	' �� (,	)% N-4��� 5�((
 �6	:�� !

���� �6���6 �	��� ?�	. �(� 	4 1%!	8% 1�� �' !w(6 5	6

4B�F�4-&� �4�	8% �'oC&%	�4!D�% c� "	l� (6�.�� 

��&
 �� 5�	�&' �!�' C� +��(
� "!� "	� �!� 

�% (,	'��&F!� D47� +r% �(, C/. ���K �' D<&�&,��

 ! 	. ! 1�� �� �� C/. �7%�% c� (6� .���K �� �F!

 D<&�&,�� D47� �lX��% �� �&Q	:,�% �( ('	4�'�5��$ ��

��(
� T), �&&V: �' �U;% 	4 ��(&��. �5�(K �<#
 ! 	6

��(
� N-4� 	6��0�<), ��J ! (
 �6	:�� ]��P% 5	6

%�����.5����% �� D&<�� �%�� ij� b6	� 1�� �'

(6(' c� -&
 {;*: 1�� C)�% .D47� �	�:�(, �	4 ���

�� ��J ! 1,�� ��X! �lX��% �� �&Q	: 1�� �' �	�&'�

���
 -&
 "	�&'�	'�;� 	' �	%�� 19: {;*: 1�� �' �	,�#


(
��' �����.-&
 ���	�&' C4� �6	0*4	%�G ����' ��

�<���W&6���	:	#<� CF	)FG (4(, b4�-�� ! ��:	#<��W&6

, �(4�5(&4!�&:��	.�W&6 �);4� ZF	X ! (�
��2X)�4�
	a(��

���	�&' C4�i��! ���K �' p����� �X! �� 1,�� ��X!

�% ��:	#<��W&6 -�)4� �� 5�	�&' C4� (,	'.d

% N-4�LLL �� 5�)�<.�FG (6	:�� !LL(
 (4(, �

�P*%LLL�+E&: ��	' �!� �<'�! -�)4�LLL&%	�4! �' �LLL C

D(VDDR 2)�%(,	' �(4� D<&�&,�� Y��
� �4	� �� ��

��
��,.q����	J b6!3. �6 -&
��<.�FG �	f� ���%

(
��' (
 (4(, �6	:�� ! i��! .�' ��u +�!G�	4 �� 1��

1�� �	%�� �' �!	8% ���	�&' C4� �� �<.�FG.

Kumar "	� �� ���	)�6 !�v�v 5�<. �
 ��6� ��q

�� (
��� N��-� �F	#�!��	% ! �<.�FG ! -�)4� 	' �� �F	�

 5u	' �%�� ij� 	'�!�mC&%	�4! �<�!�(&6 5�D����6

 ^&P*: ! ��'VDDR2 5	6�!� 	' �� (, TU<% !� ��

 �F���%�_	#FG _T�)% D&<�� ! "!�#&<�� ��� �<�!�(&6

(
(, �	%�� �����Q.��C4�-&
 ���	�&' w7Q�' 

�	%�� 1,�(
 �
�(;f 5��2/' �<.�FG �]��P% 5	6��� �F!

1�� �(, N��-� �2<
 5��2/' �	lF	j% �Q�'.�� 

���' o&%(
G �' �X�: 	' VDDR ��,�&��: p��Ozkan 

���	)�6 !(
��� N��-���' �� 5	6�_v�!�' ��-&% �F	�

VDDR �!(JvH/t�	' �U&�
 C4� ! 1��b6!3. +!� 

�H��� ��' �4	.�� ��$ �' �� "	� �� �4� }��

o&;&�� 5	6Erzurum �%�' �(
��' ���� �lX �(%G 1��.�$

��!� o4 +	' �F	� o4b6!3. ��&,�&' ! 5B�F�4����H�

�	���� C4� VDDR C&%	�4! T�)% o4 r&6 ! (;�,��D

(
��' ����0
.�� ���	4 C4�: z4	, �	*4� 5-�)4� i&2<: !

�� ! C/. 1�� r%��' S'	:�&
�.�q 

���	�&' �)&�
B ����' �� 5����VDDR2 �(6	*% �

�� �(4��� �B b/XVDR ���� b8
 -&
 �	
G �<.�FG �� .

���4� �� ���	)�6 ! ��8#,��' 7�2% }���VDDR2 

C&%	�4! �(
�&� �B �F�)F�% ����' �� �� (
��� N��-�

D��04���6 1
	4��! o4 �(;�,��.���� }��� !� C4� 5

�-&F��
B �<.�FG�5�!(&�� �;&%G�RTAi�8% D<&�&,�� �!	

5(&4!�&:��	.�W&6 ! �	%�� �' (
��' .�<.�&' �);4� ZF	X

���.k��G �<.�FG 	' g'	j% -&
G��' 	:.�m 

(
!� �� C&:!� ��$ �' �)&�
B ����' �� 	U
G ��

 D47� �' �X�: 	' �OF �1<&
 �%�-F� ���	�&' C4� ��&P*:

F	' o&W&:�;&��6	0*4	%�G��7)*% -&
 ! 5B�F�4���

����
	Q 5�	��
� C4� +w�K �)&�
B ����' �� ����	�&'

 �s
(4���.

i - Renal Tubular Acidosis 
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�dH 
����	�� �� �	� ������  !� "�#� $�%�& '"(� �����)��

Kanakamani �� ��&�	:�%6 del A  C.71 �� ��DNA 

-�)4� ���% !� 1&��#;FVDDR2  N��-� C&�6 �� ���

�G �6��Q o4 ! C4(F�! �� b/X ! -&
 	6X1,�� ��.�t 

C&%	�4!D�����
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Abstract 
Introduction: Rickets, which occurs during bone growth development, is a result of severe 

vitamin D deficiency, that has autosolamal subtypes, i.e. A- type 1- (VDDR-I), due to a defect of the 
1-alfa-hydroxilase enzyme and B) type -2(VDDR-II), due to a mutation in the intracellular vitamin –D 
receptor (VDR), associated with some specific symptoms like alopecia (global head hair loss) and 
short stature. Diagnosis was established based on physical examination, laboratory findings and 
radiological examination. Case presentation: We report here 3 cases with vitamin D-dependent 
rickets, type-II, all members of the same family (2 sisters, aged 1.5, 5 years and their 5 year-old 
cousin) who had referred to the endocrine and metabolic center in the Imam–Reza hospital in 
Mashhad, presenting with limb deformities, wide wrist, seizures, disorder in dental growth, 
alopecia, and several bone fractures. Despite various treatments, they had not recovered. However 
it was notable that after receiving growth hormone therapy for growth failure, rickets symptoms 
improved dramatically in clinical, laboratory, and radiological parameters. Using growth hormone 
therapy to improve height, we observed improvements in the underlying disease of siblings with 
VDDR-type-II. Conclusion: Growth hormone therapy may be advisable to treat VDDR-type II 
symptoms. 

 

Keywords: Vitamin –D dependent rickets, Growth hormone, Alopesia, Short stature 
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