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Osteoporosis and Vitamin D

Naoko Tsugawa

Laboratory of Public Health, Department of Health and Nutrition, Faculty of Health and Nutrition, Osaka Shoin Women’s
University, Osaka, Japan

SUMMARY

Vitamin D plays a critical role in calcium and bone metabolism. Vitamin D is supplied from
intake of vitamin D rich food and sunlight exposure in skin, and subsequently metabolized to	��
hydroxyvitamin D;	�OHD
in liver and to 1,25�dihydroxyvitamin D, active vitamin D, in kidney.
Serum	�OHD concentration is most useful marker for estimating nutritional status of vitamin D.
Although	�OHD is not active form, many epidemiological studies have clearly shown that low	��
hydroxyvitamin D;	�OHD
concentrations are associated with low bone mineral density and
incidence of fracture. Recently, the Japanese Society for Bone and Mineral Research and the Japan
Endocrine Society have proposed the guidelines for assessment criteria for vitamin D deficiency/
insufficiency using serum	�OHD concentration in Japan as follows. ;1
Serum	�OHD concentra-
tion equal to or above9
ng/ml is considered to be vitamin D sufficient. ;2
Serum	�OHD con-
centration less than9
ng/ml but not less than	
ng/ml is considered to be vitamin D insufficient.
;3
Serum	�OHD concentration less than	
ng/ml is considered to be vitamin D deficient. Accor-
ding to this criteria, many recent studies have reported that more than�
> of Japanese people are
in vitamin D deficiency defined by lower than 	
ng/mL. Declines of fish intake and sunlight
exposure in recent Japanese life style would be risk factors of vitamin D deficiency. However, most
people unaware their own vitamin D status. Regarding requirement of vitamin D for prevention of
osteoporosis or to ensure a sufficient vitamin D status, the recommendations are not fully consistent
but at least�
�	
µg;�

��

IU
of vitamin D per day can be recommended in the general. To
prevent osteoporosis, nutritional self-care in vitamin D should be strongly recommended by taking
vitamin D rich foods or by effective sunlight exposure.

Key words : vitamin D, osteoporosis,	��hydroxyvitamin D, vitamin D deficiency, vitamin D intake
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The mechanism of skeletal muscle atrophy : finding from space experiment

Takayuki Uchida

Department of Nutritional Physiology, Institute of Medical Nutrition, Tokushima University Graduate School, Tokushima, Japan

SUMMARY

Skeletal muscle atrophy is a response to decreased physical signals�unloading�, such as under
microgravity, bed rest and neural inactivation, and is characterized by muscle volume loss and
muscle fiber-type switching.

We previously demonstrated that elevated ubiquitin ligase casitas B-lineage lymphoma-b�Cbl-
b�resulted in the loss of muscle volume. Here, we showed that the ROS-mediated signal transduc-
tion caused by microgravity or its simulation contributes to Cbl-b expression.

In L6 myotubes, the assessment of redox status revealed that oxidized glutathione was
increased under microgravity conditions, and simulated microgravity caused a burst of ROS,
implicating ROS as a critical upstream mediator linking to downstream atrophic signaling. ROS
generation activated the ERK 1/2 early-growth response protein�Egr�1/2-Cbl-b signaling pathway.

Our results suggest that under microgravity conditions, elevated ROS may be a crucial
mechanotransducer in skeletal muscle cells, regulating muscle mass through Cbl-b expression
activated by the ERK-Egr signaling pathway.

Key words : Unloading stress, Muscle atrophy, Mitochondria, Reactive oxygen species
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For the prevention of stroke and dementia

Yuishin Izumi, and Nobuaki Yamamoto

Department of Neurology, Tokushima University Hospital, Tokushima, Japan

SUMMARY

It became an important issue how we can live long in good health. Because stroke and demen-
tia bring physical disability and cognitive functional decline and often need care, the treatment and
prevention of those diseases are important.

The number of stroke patients is increasing, but treatments for acute stroke has remarkably
progressed, especially those by the endovascular therapy. Managing hypertension, diabetes mellitus,
dyslipidemia and atrial fibrillation is key of the prevention.

Because dementia patients are increasing remarkably, the countermeasures become the impor-
tant problem of the country. Of the causes of dementia, Alzheimer disease is the most frequent
followed by vascular dementia. Vascular dementia occurs due to cerebrovascular diseases. The-
refore, it is important to manage hypertension, diabetes mellitus, dyslipidemia and atrial fibrillation
for preventing vascular dementia. The etiology of Alzheimer disease is still unknown. A recent
study suggests the possibility that hypertension, diabetes mellitus and dyslipidemia are involved in
an etiology of Alzheimer disease. It may be effective for the prevention of Alzheimer disease to
manage hypertension, diabetes mellitus and dyslipidemia.

Key words : stroke, endovascular therapy, dementia, diabetes mellitus, prevention
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COPDß��&�
3 �!



COPD�������	
�� COPD
�����

�������������

���������	
����
�� COPD��

��������������	���	���	���	�	


����� !"
���#$%&'(���)��

*+���
�,�-.��/0����	
����

��12#3456#(���7	��
�89:;<=

,�����>?��	
@ ,-.�7 �A.B� �

C����DE,�F�(�G��-.�����	


� ,6#H�I��'�������5�77B	GJKLM

,NO����	
� ,6#H�FP�QR.ST�

UV�W�XYZ�[0�	\.ST�5�]#COPD

��^�[0��_�`����#a�.�6#(

��bcde,��H�fgF34�KY!�M]h

i,�Mj�kCOPD��l��minkCOPDo�p

qrs�f#tu�vwtux�nk� �hy�z?

pqn�B!!�COPD�{|rs0!}K~�#h

y"�����������	���!�"� COPD�

�!�#��$	��f���h� COPD��·z?p

q��e$��%��� ��'!&�i�h��'(Mj�

�'b��� COPD�l��V���<=��	(�

.)�*��,F�fg�+,���c��`��- 10

./���V���!�0��Mh���b18�V��

,��rs���$� �¡{|¢|��2£8|�1

¤��¥¦§¨I89§¨����'I�183©��

�'ª�!�«�}¬�h(����	���­�®"!

}¬��¯°�4B±±±.!�«�	�®�<=!���

��#(²³�����	�´!,��l��BBµ&¶$P

¡F�·Gf�l¸��#�±µ&¶�.¹�5�hH��

6#�Bµ±¶'��MºMº-�Y»,6¸h(�6��

��7	�<=,���l��&�µ�¶$P¡F�·Gf�

l¸��#�7µ±¶�.¹�5�hH��6#�7µ�¶'�

¼�½m��yJ¾�¿À�,�6#���b,�COPD

��2#o7Á8�Â9���#²³�Ã]J¾h(Ä�

COPD�l�:Å<=��±±7	f� GOLD;���e

�<	}¬���#ÆV��ÇÈ��f#<=�É,6

��K´!,�36=b��E#�'Ê���2#

COPD�l��<=���<=�Ëy��5�,6#

�pÌ~¾#(

COPDo�pqrs��ktu�v�Í@�Î&nº

E,�F��kCOPDn��gÏÐ��Î&~¾hST

�Ñ>!Ò��?Óo����l�!mi~�#i,Ô

y�@A,6#(�Õ{=�B|C�����ÖD�×

%& 	
�fØ�����E# COPDÙ����	ÕpÚ$ÛE��ÃFÜ�'

^ G Ý Þ ß��



�������	
���
�COPD��������

���������������� IPAG�International

Primary Care Airways Group ���!�"�#$��

%�&��'()*+#,�-./��!01��COPD

���234�56789�"35�:;��<��=

+ body mass index�BMI !>?23@ABC@;�

DEF9�GH�IIJK�	L�MN�O��PQ�

	RST5UV893WX4Y�Z[@\;�!�"]

��^_`ab�c�+d�3e�"fCOPD`a#$

��%�&<���COPD-PSTM g�h\ !O���

COPD�i"�j3klm@)*�nom@pq��

!�r��"3W

stm@uvw-����x�Fyz
�`a{5|

u�}~���#��w����]�Y�{5|u��

�*�����!������ COPD-PSTM!8�+Z


��]���!������WZ
��]���x�

�����������jJ���������t���


�9�"y9I���5j3���;��@��dJ�

49�2 �!�]2D�!COPD�¡¢�5£"D�

���¤���fCOPDuv��¥g!¦�23W'(

*x§�+¨�893�#/!©ª+�«�¬­	�®

¯!��23W¬­	�®¯Y COPD`a#$��%

�&<���COPD-PSTM �#,�-./��+°3

±��²��³!´"�f±�µ¶·�!¸¹º+»¼

�]½��5¾�¿��gYj3D�5f�À�g�@3W

�À�*+'��x��Á�����À�uv01	�

®¯�Â¸Ã� 	 +��Â¸®¢uv�Ä! X-p�

CTuvÅ!01�Æ¼��!´�]º�X�ÇÈ!I

IJK�	+"É23��D+�X�=Y�	�*+'

��x�#�ÊË�� COPD�ÌÍmÎ¼qÏ��Ï

���ÐqÑ¼!´"�IIJK�	+ÒÓÔ23Õ#

Ö_�@��"3W49FY+$×����Ø���{5|

u���*+'���!´"����%Ùº+ COPDuv

��¥!¦���"3WÚÛm+$×\%Ùº5 COPD

h\ COPD`a#$��%�&<���COPD-PSTM �©ª&Ü\°JÝ�Þ' 

COPD�{5|�() ß¾



�������	
��
�������������

���������� COPD !"�#$%&�'(�)�

�*+�,-. !/"����0�1�2345���

6��78
9:�;,,<�:=>?@ABCD�E

FGHIJKL/M�N�50� COPDOPQR�Q

ST2UV���

����

W2XY��Z[2G\]^_/`a
bc���N

de2f<�ghT�ijkNl1mn�Zo����

p2q�1�>�rNl1mn�Xgst�uv0wxy

/z{��NNl1|n}2f�1�,5�Xv~
�

�{0����2��
����2f�N���o��

�Y�����XYf��COPD
�2�
050�N

�
�6��;��>=��/����N��
���

OPQR> �|n���S��5
�V����5�

��

� �

��Chatila, W. M., Thomashow, B. M., Minai, O. A., Criner,

G. J., et al . : Comorbidities in chronic obstructive pul-

monary disease. Proceedings of the American Tho-

racic Society.��	
�� ¡¢£  �)��¤

)�Sin, D. D., Anthonisen, N. R., Soriano, J. B., Agusti, A.

G. : Mortality in COPD : Role of comorbidities. Euro-

pian Respiratory Journal.��
	����)¡ £ ¥�)��¦

��World Health Organization. The top��causes of dea-

th. https : //www.who.int/news-room/fact-sheets/

detail/the-top-��-causes-of-death

¡�§¨©ª«�¬&­!®https : //www.mhlw.go.jp/

toukei/list/��-)�.html

 �-¯°±}² GOLDjk³´� COPDµ¶·E

K®http : //www.gold-jac.jp

¦�§¨©ª«�²¸R¹­!®https : //www.mhlw.go.

jp/toukei/list/¤�-�a.html

¥�COPDº»S¼½S�¾¬�����	�N��¿

EÀÁEF)��¤ºjkÂÃÄ�� COPD¿EÀÁ

EFÅ ÆÇÈ³´� É��Å Æ�ABCÊ�

�ËÌH°�ÍÎ�)��¤

¤�Fukuchi, Y., Nishimura, M., Ichinose, M., Adachi, M.,

et al . : COPD in Japan : the Nippon COPD Epidemio-

logy study. Respirology.��	
��¡ ¤£¡¦ �)��¡

¢�vX2�ÏFGHÐÑ��v2�Ð¨ÒÓ­!®

http : //www.zengankyo.ncc.go.jp/etc/index.html

���Wakai, K., Inoue, M., Mizoue, T., Tanaka K., et al . :

Research Group for the Development and Evalua-

tion of Cancer Prevention Strategies in Japan. :

Tobacco smoking and lung cancer risk : an evalua-

tion based on a systematic review of epidemiological

evidence among the Japanese population. Japanese

Journal of Clinical Oncology.���	�����¢£�)¡�)��¦

���EBM�Ô}
Õ��Ö�	¿EÀÁEF )��¦×

+Æ®ºjk�Ö�� É��ØÙÚÆ�ÍÎ�)��¦�

pp.¥£�)

�)�Wang, H., Yang, L., Zou, L., Huang, D., et al . : Associa-

tion between chronic obstructive pulmonary disease

and lung cancer : a case-control study in Southern

Chinese and a meta-analysis. PLos One.��	���e

¡¦�¡¡�)��)

���Sobue, T., Suzuki, T., Matsuda, M., Kuroishi, T., et

al . : Survival for clinical stage I lung cancer not

surgically treated. Comparison between screen-

detected and symptom-detected cases. The Japanese

Lung Cancer Screening Research Group. Cancer.���

	���¦¤ £¦¢)��¢¢)

�¡�Anthonisen, N. R., Connett, J. E., Kiley, J. P., Altose,

M. D., et al . : Effects of smoking intervention and the

use of an inhaled anticholinergic bronchodilator on

the rate of decline of FEV�. The Lung Health Study.

The Journal of the AmericanMedical Association.����

	�����¡¢¥£� � ��¢¢¡

� �Anthonisen, N. R., Skeans, M. A., Wise, R. A., Manfreda,

J., et al . : The effects of a smoking cessation interven-

tion on �¡® £year mortality : a randomized clinical

trial. Annals of Internal Medicine.��
�	
��)��£)�¢�

)�� 

� Í Û Ü Ý)¤



�������	
���
���������������

���http : //www.j-circ.or. jp/guideline/pdf/JCS

����murohara.d.pdf

��������� !"#$%&'(�https : //www.

mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.

html

�)�*+,-�./01�2345�6789 :;<

2=>?@ACOPDBC�D >E���;�FFG�H�����F

COPD$IJKALM �N



Prevention of COPD and lung cancer

Hisatsugu Goto��, Masahiko Azuma����, Katsunori Nakase��, Matome Toyosaki��, Masato Utsunomiya��, and
Yasuhiko Nishioka��

��Department of Respiratory Medicine and Rheumatology, Graduate School of Biomedical Sciences, Tokushima University,
Tokushima, Japan

��Department of Medical Education, Graduate School of Biomedical Sciences, Tokushima University, Tokushima, Japan
��Tokushima City Medical Association, Tokushima, Japan

SUMMARY

Chronic obstructive pulmonary disease�COPD�is a long-standing, crippling disease characte-
rized by the accelerated decline of lung function, commonly brought by aging and long-time inhalation
of toxic chemicals such as tobacco smoking. Consequently, most COPD patients suffer from chronic
cough, sputum and dyspnea on exertion. Moreover, in addition to the decline of lung function due to
the destruction of the alveolar structure, COPD is closely related to other diseases such as
osteoporosis, cardiovascular diseases, diabetes, muscle dysfuncion, and lung cancer. Therefore,
COPD is currently recognized as a systemic disease that the comprehensive management and care
are necessary. Although COPD represents an increasing burden throughout the world and is one
of the major causes of death word-wide, the issue has been arisen that the recognition of COPD in
the general society is still low, especially in Japan. On the other hand, lung cancer is a life-
threatening disease with the leading cause of malignancy-related death world-wide, the etiology of
which is also closely related to tobacco smoking. Because the pathogenesis and the mortality of
COPD and lung cancer are closely related each other, the action to prevent these diseases could be
made simultaneously, primarily by the smoking cessation and the detection survey. In this article,
we describe the present situation of COPD and lung cancer, the importance of smoking cessation,
and the effort of Tokushima City Medical Association to manage COPD in Tokushima.

Key words : COPD, lung cancer, smoking cessation, detection survey
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Basic and clinical research for Endocrine and Metabolic disorders by a clinician

Itsuro Endo

Department of Chronomedicine, Tokushima University Graduate School of Medical Sciences, Tokushima, Japan
Department of Endocrinology and Metabolism, Tokushima University Hospital, Tokushima, Japan

SUMMARY

In our country, the management of lifestyle-related diseases and muscloskeletal disorders in
becoming more important with the rapidly advancing aging society. I have conducted both basic
and clinical research that could contribute to the amelioration of these diseases from the point of
view of a clinician. Specifically, I have identified that skeletal muscle differentiation and develop-
mental abnormalities in vitamin D receptor knockout mice, activated calcium-sensing receptor
knock-in mice showed various metabolic abnormalities, regulation of stem cell differentiation by IL�
�� and so on. We also conducted nationwide survey of fibroblast growth factor ���related
hypophosphatemic diseases to clarify the prevalence and the clinical presentations of the disorders.
In this review, I show an overview of my research works, also including the relation to the latest
findings.

Key words : Vitamin D, CaSR, Interleukin���, FGF��
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New approach of Department of Neurosurgery, Graduate School of Biomedical Sciences,
Tokushima University

Yasushi Takagi

Department of Neurosurgery, Graduate School of Biomedical Sciences, Tokushima University, Tokushima, Japan

SUMMARY

Well-balanced development of clinical medicine, research and education is important in
Neurosurgical department of University. In this article, we introduce the importance of
intraoperative neuroradiological assessment in safe and secure surgical treatment of brain
arteriovenous malformations. In addition, we show the usefulness of multimodal treatment against
skull base tumors. And research projects of our department are shown.

Key words : intraoperative neuroradiological assessment, arteriovenous malformations, multimodal
treatment, skull base tumors, regenerative medicine
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Role of medical informatics in future medical care

Jun Hirose

Department of Medical Informatics, Tokushima University Graduate School of Biomedical Sciences, Tokushima, Japan

SUMMARY

Medical information has been digitally formatted and it has been properly stored and managed
by a computer system with the progress of information communication technology�ICT�. Hospital
information systems and regional medical liaison systems can be cited as the main components of
the system, and the clinical task of the medical informatics department is the construction,
management and operation of these systems. Recently, medical real world data�RWD�
accumulated in these systems is focused not only as a primary use but also as a secondary use of
medical information. However, there are many problems such as standardization, collection,
cleaning, and analysis of medical information. Internet of things�IoT�and artificial intelligence
�AI�are applied to the collection and analysis of RWD, and help to resolve the above problems.
Using these new technologies expected further progress in the future, medical care is about to
reach a new era.

Key words : medical informatics, real world data, medical care
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Regional cooperation for cancer patients : A questionnaire clarifying the roles of commu-
nity doctor

Hiroaki Toba������, Hiromitsu Takizawa������, Takahiro Yoshida��, Masami Morimoto��, Mariko Aoyama��,
Kyoko Nishiguchi��, Chizu Miyakoshi��, Hirokazu Takechi��, and Akira Tangoku��

��Department of General Thoracic Surgery, Tokushima, Japan
��Department of Esophagus, Breast and Thyroid Surgery, Tokushima, Japan
��Cancer Management Center, Tokushima University Hospital, Tokushima, Japan

SUMMARY

It was suggested long ago that regional cooperation is necessary for cancer patients. Both
doctors in base hospitals and community doctors understand the importance of such cooperation.
Here we report the results of our widely distributed questionnaire designed to clarify the division of
physicians� roles and to strengthen the relationships between base hospital and community doctors.
The questionnaire asks whether community doctors can accept cancer patients and what types of
medical treatment the doctors can provide for patients with esophageal cancer, lung cancer, breast
cancer, and thyroid cancer. The doctors in 289 of 550�53%�facilities completed and returned the
questionnaire. About half of the community doctors responded that they can accept patients with
any of the four cancers and can provide most types of the necessary medical examinations and
treatments in their daily practices. Most of the community doctors indicated that they could not
provide some anti-cancer drugs and supportive drug therapies for breast cancer patients. The
development and implementation of a clinical pathway system could enable the participation of
more community doctors and base hospital doctors. Although our findings are preliminary, they
will contribute to a foundation for building better regional corporative relationships with community
doctors who treat cancer patients.

Key words : A widely distributed questionnaire, Regional corporation, Cancer patient, Community
Doctor
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BMP�regulates both podocyte injury and mesangial expansion in the diabetic
nephropathy

� � � ����� � � �	��
 � � 		��
 � ������
 
 � ����
� � � ���

���������������
�����
	�� �������������
����������

� !��"� !#"$�� !��"� �	#"%�

#$#$%�&'()�&'()*(*+,*-./
01234+�5 BMP�/Smad�6789:;<=>?
$*@A�B)�CD.EF+% BMP�/p�G/Caspase�
6789:;<HCFI6J5>@<�KL,MN&O
-.P*@AO/QR:STU*VW@+�BMP�X0
1Y�Z1JA BMP�1Y20�Z1JO�UT�-.
/01234+�O[\13]-^8_/`4a:T5
bS�CD.EFcd67:WT�ANephrin'8e9f
N�4aOgh)i�j:��:;<;<NS�W'k
=)O>l�?:��S)VWT�@)mA;'no�p
;q Nephrin1YBr'noAs:�-./01234+
�5CDSTU*@AO/QR:S)VtuT�EF-
./012mAO�UT BMP�/p�G/Caspase�vG'�
�Ogh)VBMP�wx:;< p�G�Smad��Caspase�
'y)5zQ$)5�p�G20{:;* Caspase�y)'
20%zQ$|Rh)VBMP�5-.P*KL,cd%�
CD.EFA-./012mA}'~�JFI~6J�
2:;<CDSTU*@A5��?$)V

H��IJ:;*K���;%L�?:+t'�MO
)�<�K�NO�AU#$*P)��(�Chronic Ki-
dney Disease, CKD�'��'���%�&'()�&
�Diabetic Nephropathy�DN�+,*VDN%�QRH
9�_/'��+%�cdOS�:T�P*@A5+�
|U)����DN'U�VW�U��X:�q�����
CD��'�/%�Y|�Z+,*V
KL,%[m���\mA�-./012mA�KL

,3]^�CD.EF��1Z/_�\mA:;<�!
?$�`:[m���\mA�CD.EFAKL,3]
^' aRQ!*KL,¡bc5��deRQ¢/£~
Of¤?¥|U;¦§¨H��O©)STU*	ª��VKL
,g[Og¦)�:�KL,'�
�`:KL,3]^
ACD.EF:%«U¬h5RRhTU*V-./01
2mAp;q-./012mA5­�P*-./012
34%��¬:;*®¯�'ij:°hTKL,'k±
|²�O³´P*lµO´�VCD.EF%mn>O¶
z·#¥|5QKL,opOqhTU*KL,g[��
O³´P*�+�Y|lµO©)P¸HrNmA+,<�
'e¹'¢/£~4f¤Osº�¸?|ccA|*»¼
F½�^JO²!STU*VCD.EF'J¨¼F^O
�!P*Nephrin%tu�vO!P@ARQ.E¾§¨
H��ASTw�¿��CD.EF'op:xÀP* podo-
calyxin%ÁÂIÃ§¨H��ASTw�!�V
DNOÄÅ?BÆB|�cd%�-./012mA�C

D.EFp;q[m���\mAAUh)KL,�!m
AJT'��?p;q�v?*N:>ÇP*ÈªÉ�V»¼F
½�^J'��IJp;qCD.EFyÊ'�©�KL
,3]^5z¤S�KL,�v'ËÌ)O{�@A5+
�Í�KL,MN&5-1?$*AÎuQ$TU*�Ïª�	�V
BMP��Bone Morphogenetic Protein��%�1�'Ð

:'�Ñ'Ò
ArÓ:Ô�STU*VB)���OÄ
Å?BÆB|�Õ1|:AhT�Y|ÖmArNO-.
P*r×+,*��ª�¿�V#$#$%�&'()�&'(%
�?ØÙ+,*-./01234+�'()*�!!r

ÚÛ�Ü È¿Ý��	Þ ¿¿ß!	 APRIL	¿�	Ï�É� ��� ¿¿



�������	
���
��� Smad������
���������������� BMP�� Smad��
 �!"#$%�&'��()!�*+��,��-./01�
23�! BMP�� ��
4516789�	
��:

!;+*<
��#=>!�?%�@A�B7CDE
�F�GHI&%/JKALM�N�! BMP�� ��

451678!;+*<�	
��OPQ�@A�B
7CDE�F�RE�ST$��>%�/��U��"
#$%�����V���W��pXY/CaspaseX�ZJM	
�8��V����/[��Bmp� heterozygous knock-
out6789�Streptozotocin\STZ.!]�
����
OPQ�JKALM^�T_��@A�B7CDE�F
���%�/01�JKALM�N�Bmp� knockout6
78<��!�STZ��
��OPQ�JKALM�`

�[�T_�*;a�@A�B7CDE�F�b�%
��Y./&�&')(�JKALM!;c� BMP���

9�@A�B7CDE�F'JKALMde���!�
Hfg��*+�'hi(j1/
k��lm�9�23�nop��p�Rqrs '

tu`ovw�x�!y!�"*(j*;a�z.�23�
@A�B7CDE�F'JKALMde�{#:
!W
+*�BMP�|$�%N678� +*�&}�!x~
���j(�g'#�(�}�!�~�1/

� �

����)*
�j�j�678�s��+;]����+9�&j

0��,�!�+���1�Y./�6789Streptozotocin
\STZ.!]a
�����451/� �1X���
6789��.-F�678\C�-BL/,J.��.Bmp� heter-
ozygous knockout 678\Bmp��/�.�X.conditional
Bmp� knockout678\Bmp�loxP.' Podocin Cre\Pod-
Cre.678��.45�JKALM�N�! Bmp��
knockout451678\Bmp�loxP x Pod-Cre.���/
4(!�	
��OPQ!;+*� �1����67
89��.���������!]a BMP��
����
/�!0��H� conditional Bmp� knockin678
\Bmp� tgm +.��.CAG-CAT-Bmp� transgenic678
\CAG-Bmp�.' Podocin Cre678��.45�JK
ALM�N�! BMP���
%�678\CAG -Bmp� x
Pod-Cre.���/

����x~;]�(��~
��}�x~9�@A�B7CDE�F�U�7��

@ �¡�¢\PAM.£¤!*¥¦1/JKALM12
I�`
!W+*9 Nephrin�
��JKALMp�^
!W+*9WT��
���j�j3§��$}£¤!
*¥¦1/
¨©x~9�Image J� +*23�4!ª«�PAM

£¤5#¬­Z�@A�B7CDE6®'�*7¯�1/
WT�98°23�9±�1a�5#p�^�²7�M�
1/Nephrin923�4�5#6®�³´� Image J!
*�µ�1/678�:�1aX¶·�23���µ��
��;¸<�¹º�1/@A�B7CDE6®'WT�5
#p�^;]� Nephrin�
6®�qgg»!W+*�
�¼�½=¾)(qg»^\r <.�¹º�1/¿��
(�À&��Prism-� +*¥+�ÁÂ>\p <.�Ã
?@�_¦*(�}�!AÄ'BC�1/

X�DE��
4(!�DE678@A�B7Cp�� +*�BMP�/

pXY/CaspaseX�����Western Blotting!]ax~�
1/DEp�9&j0��,�!�+�ÅÆ�ÇF67
8\ICRÈCDÉ�.)(8G��C�1<��� ��
DE�+<��!¥¦1�-./BMP�ÊË�¥+���!
Dorsomorphin\Smad�����.'SB�¶X�Y¶�SB����X��
SB�¶��z¶\pXY����.�H�����RÌ!IJKº
�¥+�Bicinchoninate\BCA.+!]aIJLM�µC
�1/Western Blotting!*� �1Í�9�ppXY\CST.�
pSmad�Î�Îz\CST.�Cleaved caspaseX\CST.�α-Tubulin
\SIGMA.���/

� �

��BMP��
��Ï678�x~
�Ð��Bmp� heterozygous knockout678!;c�
@A�B7CDE�F'JKALMde�g'#
BMP��
�NQ�*+�Bmp� heterozygous knock-

out678\Bmp� �/Ð.� +*�STZ!]a
��
���451/&�6789����¥¦1-F�67
8]a<@A�B7CDE�F���ÑWT�5#p�
^!OÒ4j�JKALM^ÓÔ����Nephrin�

6®!OÒ4j��ÕMÖ× 8�PQ���4j��
RZ�Ø¡��Sº<ÙÚ4j��Y./@A�B7C6®
�¨'WT�5#p�^�qg�ÛÜ�1'&Ý\n=X�.�

T U Þ ß V�,



r =�������p�����	
��
����������
���������	 Nephrin !��
��"#�
$%�r=���&'(�p�����	)*"�
��!+,-�
./�0�

�1��23�45678 Bmp( knockout9�:"#
;<������=>?@	23�45AB
�C!
D"�23�45678" Bmp(+ knockoutEF�

9�:.Bmp(loxP x Pod-Cre0+ STZ"GHIJK+
LMEF�23�45678" BMP(
�NOPQ�R
S-�TUV
WAB+XY-��Z�5[\QV�<
Cre]L^
 Bmp(loxP 9�:	_`-�Bmp(loxP x
Pod-Crea������=>?@�bcEd�WT� !

efg
hi#Gj Nephrin !��
hi+bc-
��&0�����������	WT� !efg
��+
kl-�	mn.n=�(0�r =�0.855�p�����	
��

�������������������	 Nephrin
 !��
��"#�$%�r =�0.904�p�0.01	)*
"�
��!+,-�./�0�

��BMP(opMqr9�:
XY
�1��stuvwx�L^ Bmp( knockin9�:"#
;<������=>?@	23�45yz
�C!
m
r{9�:a�|d%]IJKV�<�}@~s

tuvwx�L^"GH����" BMP(+opMqE
F� conditional Bmp( knockin9�:.Bmp( tgm +0

/�0Bmp( heterozygous knockout9�:"#;<������=>?@	23�45AB
�C!.n='�0
����������	WT� !efga�r =�0.722�p�0.01	�
���������������
����	 Nephrin !��"#�$�r =�0.834�p�0.01	)*"�
��!+,-��

/�023�45678 Bmp( knockout9�:"#;<������=>?@	23�45AB
�C!.n=�(0
����������	��� !efga�r =�0.855�p�����	�
���������������
��	 Nephrin !��"#�$�r =�����(�p�����	)*"�
��!+,-��

BMP(in Diabetic Nephropathy ��



�������	
��
�������������
����WT���� !"#�Nephrin��$%&'(
�)*+,
-�./0������$%12
WT����
 !&34+56
-
789n=�:/�r =�;<.;:�p=
;<;�
>?@&34ABC-9D:/0

EFE<GH�IJKLM BmpN knockin��	�"O
P��������QR
GH�IJST&4U�
GH�IJKLM� BMPN+VWXP��	9CAG-
BmpN x Pod-Cre/�"?�YZ[���\]^_`a�

b�Jcde��	aBP CAG-CAT-BmpN transgenic
��	
��
��fg&hi

Y��������
��QR�WT���� !"#� Nephrin$%&)*
+,
-�./0������$%12
WT���� !&
34+56
-
789n=�E/�r =�;<j.N�p=;<;�

@&34ABC-0k-������$%12
Nephrin
��$%&34�"?�Y�r =�;<lmE�p=;<;�
'(
�@&34�+,
-9DN/0

:<������� �"OPnGJdo	hp
qr��	������� +s?�nGJdo	o

tue�4vXP BMPN/p:.hp�w?�xy+zC
-0������� �"?��BMPN{|� p:."#
� Smad�&}�~�+��
�Cleaved caspase:+Q�
��-0BMPN{|�a��
-Dorsomorphin�Smad
�&���+��
�Cleaved caspase:+)*��-0SB
ENEE:m"#� SBE;E��;���#� p:.&}�~����
SBE;:m.;�SBENEE:m�SBE;E��;���#� Smad�&}
�~���A���-A�SBE;:m.;�SBENEE:m�SB
E;E��;���#� Caspase:&���������C-0
9Dm/0

� �

GH�IJST������i��&��+����
��ST&���^�
�P0
�
��!&���#
�GH�IJSTA���7��P-�����1��
 ¡¢�"#�� £¤c	Jd¤+x¥XP7
A¦

DN/GH�IJKLM BmpN knockin��	�"OP��������QR
GH�IJST&4U�9n=�E/
������$%12
§ �̈��� !&34��r =�;<j.N�p=;<;�
@&34ABC-0k-��
����$%12
 Nephrin��$%&34�"?��r =�;<lmE�p=;<;�
'(�@&34�+,
-0

D:/©ª«o¬­��� BmpN knockin��	�"OP���
�����QR
GH�IJ®¯&4U�9n=�:/
������$%12
WT���� !��r =�;<.;:�
p=;<;�
>?@&34+,
-0

° ± ² ³ ´m.



�������	
��
�������������
�����
����� ��
!"#$%�&'��
�()���*+,��-./01234567���
NEP89:�;<�=>�?��
$%�&'@AB�

�C"D-./01<EFGH�I
$%�&'
�
<JK���	��LMN!"#����
�*FO
�8P
8QR�S>
PAN�2TU'C!=)$%�&'
�
I�LMN�+�*�?GV)!D8Q
88R
������
I$%�&'�W���XYZ�*��I[\�V)=
��]^	_�2�	
`Bab�
��	�#Sc_
	�Id)����� efghI��	������

ij��	ek��
iR����l��m�
��
��� �nC!o���pefq�rs�tuvw�
�D
l�x���yz{T0|���}g~���Q�R�
�h�C)����� efgh*JK�V>	m�

lV���]^	�����
��C$%�&'
��
FO�)=�I[\�V)=��$%�&'
�I��
	��2�+��
$%�&'
�<�mId
��	
���I������_��	��2jFocal segmental
glomerulosclerosis
FSGSR������C"D���
"�C[\�V)=��$%�&'
���C�
;�U
'������
��F�������*F��OI�


��F���
��d
@�B� ¡�,H��<���
G�C¢£��I
$%�&'�¤$'0¥;C"D�
�	ek���¦����O�§¨
��	ek�*�
©d
��	��	�*MNGV�I[\�V)=�QQ
Q8
8QR�
����� ��*��	��ª«��¬<«­OI�
�®
��	
�C!o������ ��I$%�&
'�XY�¯*��OI�������*
l����
�°±² �������BMP³�}�´C
����
� ���µ¶GV�*
·�$%�&'�®µ¶GV
>Q̧ R���$%�&'��C!=)
BMP³¹ºC"D
��»� p¼̧ *�½GV
lVC�= Nephrin��}�
¾¿���Nephrin��}À��
$%�&'��F�
§��Á<Â d
q�rs^�!©<ÃÄ�S>
p
¼̧ ��"CÅÆ��IGV�¤$'0¥;�½Ç�
Caspase¼�È_�® BMP³C"DEFGV�OI*,
��)=��O�¤$'0¥;�½¥ÉÊ7�
p¼̧ Ë
�Ì��� SB8³88¼9
SB8P8QÍPC"DË�GV�Q̧ R�
�Î�OI��
]^	��
O� BMP³/p¼̧ ¥ÉÊ
7C"D.U'Ï/Ð;#Ñ!"#$%�&'¦�*�
½GV
��	���ÒÓ_�Á<�>�I[\�V��
G�C
������� ����
BMP³¹ºC"D
p¼̧ !"# SmadQ
Caspase¼�È_��¡�V>*
¼

Ô9R����� ��C!o� BMP³/p¼̧ ¥ÉÊ7I$ÕÖ�
��:�;����� ��C BMP³¹º×8³ØÙ×CÚ%Û©<ÜÝd
>�DorsomorphinjDorsoR!"#
SB8P¼9̧P
SB8³88¼9
SB8P8QÍP�Þ
~� BMP³IßØC£�>�BMP³¹ºC"D
SmadQ
p¼̧ ���»�

Caspase¼�È_�*¡�V>�DorsomorphinC"D
SmadQ
p¼̧ ���
»�$Õ*¡�V>*
SB8P¼9̧P
SB8³88¼9
SB8P8QÍPÞ~C"DCaspase¼
�È_�$ÕGV���>�

BMP³in Diabetic Nephropathy 9Í



��� p����	
� Caspase���
�������
������������ !"#�$%&'()
*
+,-.� BMP/0 Smad12�
��3��4567
�89�:;2<.$=>?�@A
'B2CDEFG
HIJ�F�
BMP/���4KL7�89
MN$8O9OP� 

�QRQ��� ST.UFGHIJ�F�%&'
�
=>?V ,-.� BMP/�*+W�$������5
6XYGZ�[\2]E^G0K��#"F1_̀�a�#$
��������Gbc�Pd�e��� BMP/fgh
ijk�$%&'
lm !nFbc�Pdo�$��
����56,;�pqrst2uvGHIJ�F�w
x�yz {N$BMP/*+��|}�~!{� BMP/
��*+|}�~�e�
$������56,;Gb
c�Pd��!{���d���~��G�\�
0�
������QRQ���
���#"F{U $=>
?��m�*m2��F �bc�Pd���2��$
����2�IF��0MF�^�J����$BMP/
fghi2��EF^G�%&'
lm��� r �
NUF^G2]¡.#"F�

� �

1`Doi, T., Moriya, T., Fujita, Y., Tominaga, T., et al . :
Urinary IgG/ and Smad1Are Specific Biomarkers
for Renal Structural and Functional Changes in Early
Stages of Diabetic Nephropathy. Diabetes .$�����¢
£�¤¥££�$¦§1�

¦`Pavenstädt, H., Kriz, W., Kretzler, M. : Cell biology of
the glomerular podocyte. Physiol Rev .$	
���¢¦̈�¥
�§_$¦§§�

�`Kanwar, Y. S., Liu, Z. Z., Kashihara, N., Wallner, E. I. :
Current status of the structural and functional basis
of glomerular filtration and proteinuria. Semin Nephrol.$
�����¢�£§¥/1�$1££1

/`Kanwar, Y. S., Farquhar, M. G. : Presence of heparan
sulfate in the glomerular basement membrane. Proc
Natl Acad Sci USA .$���
�¢1�§�¥1�§_$1£_£

¨`Kestilä, M., Lenkkeri, U., Männikkö, M., Tryggvason,
K., et al . : Positionally cloned gene for a novel glome-
rular protein-nephrin-is mutated in congenital neph-
rotic syndrome. Mol Cell .$����¢̈ _̈¥̈�¦$1££�

¤`Takeda, T. : Podocyte cytoskeleton is connected to

the integral membrane protein podocalyxin through
Na+/H+-exchanger regulatory factor ¦ and ezrin.
Clin Exp Nephrol .$����¢¦¤§¥¦¤£$¦§§�

_`Kriz, W., Shirato, I., Nagata, M., Lemley, K. V., et al . :
The podocyte�s response to stress:the enigma of foot
process effacement. Am J Physiol Renal Physiol.$

�
���¢F���¥�/_$¦§1�

�`Nagata, M., Kriz, W. : Glomerular damage after uni-
nephrectomy in young rats. II. Mechanical stress on
podocytes as a pathway to sclerosis. Kidney Int .$��
���¢1/�¥1¤§$1££¦

£`Kanwar, Y. S., Wada, J., Sun, L., Danesh, F. R., et al . :
Diabetic nephropathy : mechanisms of renal disease
progression. Exp Biol Med©Maywood .̀$�

���¢
/¥11$¦§§�

1§̀ Mundel, P., Shankland, S. J. : Podocyte biology and
response to injury. J Am Soc Nephrol .$�
����¢
�§§̈¥�§1̈ $¦§§¦

11`Asanuma, K., Yanagida-Asanuma, E., Takagi, M.,
Tomino, Y., et al . : The role of podocytes in proteinu-
ria. Nephrology©Carlton $̀1¦©Suppl�̀ : S1̈¥¦§$¦§§_

12`Kriz, W., Gretz, N., Lemley, K. V. : Progression of glo-
merular diseases : is the podocyte the culprit? Kid-
ney Int .$���
�¢¤�_¥£_$1££�

13`Faure, S., de Santa, Barbara, P., Roberts, D. J.,
Whitman, M. : Endogenous patterns of BMP
signaling during early chick development. Dev
Biol .$������¢//¥¤̈ $¦§§¦

14`Winnier, G., Blessing, M., Labosky, P. A., Hogan, B.
L. : Bone morphogenetic protein¥/ is required for
mesoderm formation and patterning in the mouse.
Genes Dev .$�����¢¦1§̈¥¦11¤$1££̈

15`Michos, O., Goncalves, A., Lopez-Rios, J., Zeller, R., et
al . : Reduction of BMP/activity by gremlin1enables
ureteric bud outgrowth and GDNF/WNT11 feed-
back signalling during kidney branching morphoge-
nesis. Development .$�
���
�¢¦�£_¥¦/§̈ $¦§§_

16`Abe, H., Matsubara, T., Iehara, N., Doi, T., et al . :
Type ª collagen is transcriptionally regulated by
Smad1 under advanced glycation end product
©AGE s̀timulation. J Bio Chem .$�������¢1/¦§1¥¤$
¦§§/

17`Tominaga, T., Abe, H., Ueda, O., Doi, T., et al . :

« ¬ @ ­ ®¤§



Activation of bone morphogenetic protein� signal-
ing leads to glomerulosclerosis that mimics diabetic
nephropathy. J Bio Chem .��������������	����
�
����

18�Fujita, Y., Tominaga, T., Abe, H., Doi, T., et al . : An
adjustment in BMP� function represents a treat-
ment for diabetic nephropathy and podocyte injury.
Sci Rep.���������������


19�Siddiqi, F. S., Advani, A. : Endothelial-podocyte cro-
sstalk : the missing link between endothelial dysfunc-
tion and albuminuriain diabetes. Diabetes.��������
�
��	�������

20�Matsusaka, T., Xin, J., Niwa, S., Ichikawa, I., et al . :
Genetic engineering of glomerular sclerosis in the
mouse via control of onset and severity of podocyte-
specific injury. J Am Soc Nephrol.�����������	
���������

21�������������������� �� 
!"#$%&'()*+,-./ 0123�����	
������


22�Peti-Peterdi, J., Sipos, A. : A high-powered view of
the filtration barrier. J Am Soc Nephrol.��������
�
��	�������

BMP�in Diabetic Nephropathy 
�



BMP4 regulates both podocyte injury and mesangial expansion in the diabetic nephropathy

Yui Fujita��, Tatsuya Tominaga��, Yumi Kangawa��, Kojiro Nagai��, Hideharu Abe��, and Toshio Doi��

��Department of Nephrology, Graduate School of Medical Science, Tokushima University Graduate School, Tokushima, Japan
��Department of Chronomedicine, Graduate School of Biomedical Sciences, Tokushima University Graduate School, Tokushima,
Japan

��Department of Nephrology, Tokushima University, Professor Emeritus, Tokushima, Japan

SUMMARY

Podocyte injury and loss have been indicated as constituting the crucial pathogenesis of
glomerular injury ; however, it remains necessary to elucidate the detailed molecular mechanisms
and cell-to-cell response because multiple factors may cause podocyte injury. In the glomerulus,
three kinds of cells�endothelial, mesangial, and parietal epithelial�react to podocyte injury.
Endothelial and mesangial cells are connected with podocyte cells across the glomerular basement
membrane. However, the detailed mechanisms regarding the interaction of the mesangium and
podocyte injury are unclear.

Diabetic nephropathy is characterized by mesangial matrix expansion caused by an excessive
deposition of extracellular matrix proteins in the mesangial area, which can be observed through
the increased expression of type � collagen. We have shown that bone morphogenetic protein�
�BMP��signaling leads to the glomerular changes characteristic of this disorder. To analyze the
effect of BMP�was investigated in vitro and in vivo using streptozotocin�STZ�-induced and Bmp�
heterozygous knockout�Bmp�+/��diabetic mice or podocyte-specific Bmp� knockout mice, and
Bmp�-induced or podocyte-specific transgenic mice. BMP� positive area and mesangial area
fraction showed positively correlation. Furthermore, mesangial area fraction was significantly and
negatively correlated with, WT�	positive cell number, and nephrin-positive area.

We also demonstrated that the induction of podocyte apoptosis by BMP�may be mediated by
p�
 activation and that of caspase� through cleavage. In mesangial cells, BMP� stimulation also
induced phosphorylation of p�
and Smad�and increased cleaved caspase�, with similar significant
inhibition of Smad�activation and decreased cleaved caspase�mediated by dorsomorphin.

These data suggest that the BMP� signaling pathway plays important roles for the develop-
ment of both podocyte injury and mesangial expansion in diabetic nephropathy.

Key words : BMP�, diabetic nephropathy, podocyte, apotosis, mesangial expansion

� � 
 � ���



� ������	
��
�
���

Small for gestational age��������	
������

� � � 	
����� � � ����� 
 � ����� � � 
���� � � 
��


����
��������� !"
�����
��#�$

%��&
�&'(�)��%��&
�*'
+�)��

Small for gestational age%SGA��,�-�.��/
0�1������23456789:;7<=�>�
,���
�� NICU?GCU@��AB SGA���C
 D@EFG8H���>�@EFG8@!�8AB=
�I
��JK�I
*��&�LH NICU?GCU@��AB
�,M*I"HNO SGA�,
I+"%
PQ+R�HNSB=

I+"�FTUV#WX�Y$Z[\]^_`@ab�
�C Dc%HNSB SGA�dM"e&A>�@ESB=
&fge-�5h�QMSDijHNO�SGAk�-�8
A; GHl'@ESB SGA�,*"%MR�HNSB=
*"8me GHl'e�O-����#n� SD3op
�qr5(K:;7B=��/0&"%*R��1��
���M"%+R�HNSB=)� NICU?GCU@�
�AB SGA�����s*5+KJ8_SB=t�\
"u�,v89Ke�C����-w5.*8xyK:
B=

Small for gestational age%SGA��,z{-����
#n5|/}u~)�
I�"� !��0182�9:
;7<=SGA�, SGAk�-��3���45k/0
%Attention-Deficit/Hyperactivity-Disorder�ADHD��
�6\3�4���%Autism Spectrum Disorder�ASD�
_`���/0.1�����%Mental Retardation�
MR��23456789:;7<
�=SGA�,��C
e78�.�!�2�4\]^�234m6789:;
�O��9���.:2�����JJO.�9,�/
�C.{��C������@��)�;�29:<8
�< Developmental Origins of Health and Disease��
8��"8xyK:;7<��&�=� ¡H, SGA�,¢
;8A; NICU?GCUe<�A;=£¤�@E7��
¥7@�>A;7<=9Ke severe SGA�. preterm

SGA�e&A;,v¦�ep§¨©?ª_`�«¬@
­Ae�<­A¤�mES;7<=AJAG:®H� 
¡e��< NICU?GCU@��AB SGA����e�
7;�-w,E¯:;�K°�t±#�$
²JKB³
9:B´A7|/CLe&�<Cµ#¶·µ*�e·¸�
SGA����-w@ESB=

�������

�I
��
'
�¹�I
*�
�'&
�®H�&�Le��
�
�� NICU?GCU@��AB SGA�@&º8A�
�D»�e¼'E@½e>�@ESB=��geF¾J
K¿ÀÁ"p�Â�.*ke�7;Ã+@E7ÄGe�
<H�@(B=&º�FTUV#WX?Y$Z[\]^�
�	ÅÆÇ�ÈI"�JÉKe�O�C D5�L9:
B\",aÊAB=�C D5c%HNSB SGA�dM
"e&A��I
(�

'gMH SGAk�-��BË��
Ì�Í %Growth Hormone�GH�l'@ES;7<m
��ADHD�ASD�MR�NOe�7;>�@ESB=
SGAk�-�,z{g�#n���-�58me|/
}u~)�
I�"� !��01H�J�z{�#n®
B,-��`TKJ5|/}u~)�h�SD01HNO�
P�Q�f®Heh�SDiÎe catch-upA_JSBm�
82�A�SGAk�-��FTP�Q5&fiÎ���
R SD3op5ISD01�-�SD3op5h�QMSD01
HNOSÏÐ�H�5(K:Bm�e GHl'@ÑÒA
B=^LTÓe,ÔÕÖ¿� Prismd@×UA�Mann-
Whitney>2@E7 PØIQIM@N�8Ù_AB=

ÚÛÜÝ dMÞ
��ß +&¹+( APRIL�M��I
P%�&
� +&



� �

����������	���
��������
������
����� NICU�GCU��������
��
 !"

SGA����#�$�%&#'(
 )�*+,-./�01

23456���"789:;��"<=���">?�

#��@A�"BCDEFG
 )� SGA��H��


 )�$I�(*

J�KLMCN��
��$�H'(
"ON�����K
L�����PQM
 )�*RSTUPV��#&�P
"
RSWX-Y��Z��g$RS SD[\] �̂&�("RSW
X_B
�&Zcm$RS SD[\] �̂&�("RSWX`a
��&�cm$RS SD[\] �̂&�(
 )�*RSbc
C��#
d�$
HeZ�d�(
 !"J��� GHfg
�hij��4�k
�$�'("ADHD�ASD���
�$
'("MR����$#'(
 )�$l�(*

I�m������
������	���
��WX�� SGA�

l�mSGA4��no

pq r�m�
�$
#'(s�m
��$�
'(
TUPV ��PQMm��

��Ptu�HPQMm�H�
�HPtu
�PQMm
��

RSvSD
TUPV$P( �#&�v�&�$��e
�(
WX-Y$g(
SD[\]

�Z��v
H�$�H�e�#��(
�̂&�Zv�&#�$ 
̂&�e �̂&�(

WX_B$cm(
SD[\]


�&Zv
&��$�Z&�e
H(
�̂&�#v�&HH$ 
̂&
e �̂&�(

WX`a$cm(
SD[\]

��&�v�&

$��e�
&�(
�̂&�
v�&%�$ �̂&%e�&�(

wx
GHfg� 
�$�'(
yz{|� ��$
'(
MR� ��$#'(

} n ~ � �#




GH���������	
��
��������
���Full feeding�������ml/kg/day����� 
��GH��!"#�$%& SD�'()*+�,$-
�.���+�/0
1�2���34567� Fetal
growth restriction189�2���:�);%&<=+>?
SD18��.@��������/ABCD)(�.
GH���EF$�� SGAGH%&���$ GH��
�EF$�IJ�� SGAKL��$�MN�)�OPQ
R�STK�U6 SDVWX�%& SDVWX�YZ SD
VWX�[\����/]^_<`aDIJ���*b�.
GH������ SGAGH%&��� GH��cd�
%& SDVWX�U6 SDVWX�ef�[\��$g
h�@)�2�1 GH��!"d� SDVWX�ij�
k-��l+A�+B�.

� �

mn NICUoGCU�pn�� SGAK�qr<s+�t

$uJ��.gD<mn�	
�vwxyz/{|}�
	
�~�������)�9���������2�
�I��v�����@��V�/�(���V���
/u(�-18�$��aD�.SGAK<Td�#�
������X����g$/u�� ¡¢� SGAK
�£�t/=+>�SD�¤�����X����$CD)
(�.¥¦�
§1< GH���EF$�� SGAK<
+¨Lt$5a'©/8�/�ª«�[\1<¬t1
8��¬�?�.SGAGH%&<u�/­®�;H%&$I
�g$/¯aD)�9�­®�H%&�s+�t�°-�
$±²D)(�L�.³´¢�����µ�-�<0��
GH��!"/6F18�$��aD)(�.mn1<
ST�� SGAK<¶TK·¸¹zX��º»1¼½�
)¾¿��(�GH��!"ÀÁ�Â�� SGAGH%
&2K<ÃK�ÄÅÆÇ~$È���É�J���/!
"�)(�.ª«�[\��(); SGAGH%&2K
���b�<bÊJa!"���<bÊËÌ1< SGA
GH%&�ÍÎ�Â�CIJ��/ÍÎ�Â����Ê

*b�GH��89�$ GH��I���STË�UÏ�MN

GH��I���NÐL�� GH����NÐ�� PÑ
OPQR
U6 SD
%& SD
YZ SD

b?>b�+¬̈ ���
=+>��=�>+̈ =�>+�
=+>��=�>�̈ =�>+�
=�>b�=b>£̈ �>��

b�>¬�b�̈ bÒ�
=+>?�=b>L̈ =�>Ò�
=+>L�=�>�̈ =+>��
=�>+�=�>L̈ =�>L�

�>+£
�>�b
�>�L
�>£�

*+�GH��2��ÓÔ

2�� 2�+ 2�b 2��
GÕ M F M F

Apgar score bÖ£ ÒÖ£ ÒÖ£ ÒÖ��
OPQR
Ä×ØÙ

b+w�d
C/S

bLwbd
C/S

bÒw?d
C/S

b�w¬d
C/S

STU6�g�
SDVWX

ST%&�cm�
SDVWX

��??
=+>¬
b?
=+>�

�+b�
=b>L
b£
=�>�

�£�?
=+>?
�b
=+>£

��L�
=�>Ò
b�
=+>?

PKÚÛ
�������TPN����

Full feeding

FGR
�� �
Td�+ 

FGR
�£ �
Td�� 

FGR
Ò �
TdL 

FGR
+¬ �
Td�� 

GH��!"
��!"Ë�%& SDVWX

bÊ�ÜÝ
=+>L

bÊ�ÜÝ
=+>L

bÊ�ÜÝ
=+>?

�Ê+ÜÝ
=+>£

FGR�fetal growth restriction
C/S�cesarean section
Full feeding���1WQ���ml/kg/day$I��Ë�

NICUoGCU�Þn�� SGAK�ßd ?¬



�������	
��
�������������
��������� �!"
#���$����%�
�� �&'()�*+�,
�
-
�SGA./ ADHD�ASD'0�1234�MR

�567(8��9,��)�:;<=�>?)MR
�@A/BC�9,��)DE(�FG	HIJKGL


SGA./MC	N�:;<=�OPQ)�8@A	
NR
�:;�STU�1234�@A/SC�9,�
>�VEFG	HIL
 SGA./WXA	NR
�FG
Y.Z[\	� SGA.�]^_`abcd/OPe8
f�1234��MR��gQ)hi�j���.�
kl�&���mno�pq'0��R�.� QOL�
%��� �&'(R��)�*+)�L�Lrst�
Study limitation�L��MR�1234./uI.vw
xy�675`z{|��Y.}~vwx���L��
�9,
��	N)(��U�	/����
"���
��'R��)��(��Q)��l/��	
'��
-
B��T-	������b�abc(��,
�
�/�HIU� SD6�a����]^_`���'R
��)���N������1234.(��Q)��
l���/	
'����
��` 	�¡¢(£¤�
*+�,)�FG NICU	/ SGA.�gL��uI.
ihi�¥¦§¨�©+��ª«¬§¨�­®Q)#�
��R�¯i°	���±©�²³(��,��)(�
GH���1234�MR'0�@A�´µ)#��¶
·L��)�0¸��&��/$¹�¡¢	/q���
'�'�R
�º»i¼½o�]¾`¿Àb7�Á+)
�¸��9����Â�±�L��i°�]^_`ab
cst�Á¸£¤(N)�

� �

$¹�¡¢	FG]^_`abc[\	� SGA.�
%��Ã¤(q���'R
�$�9����Â�±�
L��i�%��¡¢Q)£¤(N)�

� �

BEO�Keeffe, M. J., O�Callaghan, M., Williams, G. M.,
Najman, J. M., et al . : Learning, cognitive, and atten-
tional problems in adolescents born small for gesta-
tional age. Pediatrics.������	ÄÅÆB�Ç��ÆÆÅ

�EJaquet, D., Deghmoun, S., Chevenne, D., Collin, D., et
al . : Dynamic change in adiposity from fetal to
postnatal life is involved in the metabolic syndrome
associated with reduced fetal growth. Diabetologia.�

���	ÄD�V�SS��ÆÆS

ÅEMurtaugh, M. A., Jacobs, DR. Jr., Moran, A.,
Steinberger, J., et al . : Relation of birth weight to

È�AÄGH�������ÉSDEÊË

È�BÄGH�������ÉSDEÊË

Ì Í Î Ï ÐMM



fasting insulin, insulin resistance, and body size in
adolescence. Diabetes Care.������������	�	

�

�
������������������� ���
��� !"#$%&'()*+,-./0�12
3456789:;���������	����	��

<
=>?@�A�BCD�EFGH�IJK$%�L
SGA6,MNOP/QRSTU234VW!X�
%6Y89:;�	
�����
Z
��
ZZ�	
��

Z
Itabashi, K., Mishina, J., Tada, H., Sakurai, M., et al . :
Longitudinal follow-up of height up to five years of
age in infants born preterm small for gestational
age ; comparison to full-term small for gestational
age infants.

�
�[\]�^_`�abc�N_def ��SGA
ghMN/ijS GHklmnopnq23456
789:;��������Z���Z�Z�	

�

�
Katusic, S. K., Colligan, R. C., Beard, C. M., O�Fallon,
W. M., et al . : Mental retardation in a birth cohort,
���Z����
, Rochester, Minnesota. Am J Ment Retard.�
������<��������Z

�
Barbaresi, W. J., Katusic, S. K., Colligan, R. C., Pankratz,
V. S., et al . : How common is attention-deficit/hype-
ractivity disorder? Incidence in a population-based
birth cohort in Rochester, Minn. Arch Pediatr
Adolesc Med.��	��	���		��	

	

NICUXGCUrsJ�L SGA6,OP Z�



Prognosis of growth and neurological development in small for gestational age infants

Shunsuke Takeuchi����, Kenichi Suga��, Miki Shono��, Ryuji Nakagawa��, and Shoji Kagami��

��The post-graduate Education Center, Tokushima University Hospital, Tokushima, Japan
��Department of Pediatrics, Tokushima University Hospital, Tokushima, Japan

SUMMARY

�Background�Small for gestational age�SGA�infants have multiple risk factors for short stature,
developmental disorders, and metabolic diseases in adulthood. Our institute which plays central
roles in perinatal medicine in Tokushima prefecture has many high risk pregnant women, therefore
a relatively large number of SGA infants admitted to neonatal intensive care unit�NICU�and
growth care unit�GCU�.
�Objective�To elucidate the prognosis such as short stature, neurodevelopmental disorder and
mental retardation of SGA infants discharged from NICU and GCU in our hospital.
�Method�SGA patients discharged from NICU and GCU in our hospital between�	�� and�	�

were enrolled in this study. Clinical data were collected from medical charts.
�Results�There were �	� SGA infants���
�%�discharged from NICU/GCU for � years. We
excluded patients with congenital malformation syndrome, chromosomal abnormality, neuro-
muscular disorder, death and lost of follow-up, and finally��SGA infants were enrolled. Four SGA
infants��%�required growth hormone�GH�treatment for short stature and all of them were
promoted growth significantly. Three SGA infants�
%�showed attention deficit hyperactivity
disorder and/or autism spectrum disorder, and�SGA infants��%�presented with mental retarda-
tion.
�Conclusion�This study revealed the prognosis of SGA infants discharged from NICU and GCU in
our hospital. Further large cohort with long-term observation is required.

Key words : small for gestational age, low stature, growth hormone, developmental disorder,
mental retardation

� � � � ���



� � � ����	
��
�������

���������	
�����
 ACTH���	���


� � � 
���� � � ����� � ������� � � ����� � ������
 � !�"���� � � "���� � # ����� � � ���

���� $!%"&#'()*+,-
���� $!%$%&.'/$0

1()2��34�5*6+�1()2��748*6,�

�
972:-;<=./>?@A�BC�D01EF

�GH�I2J!%KLM3EF�6��
N�OPQ

4REF	ST�5UV�/ NaW��67�X	YZ

[\]^I_
<B`�����a�5b4	8cN�d

kgef��9gh:ij;@�

U�<%2J�=

>�kl6��
<m�n
 ACTH�cortisol�?�E

/>N5U�^�$%&'/$0
kl�6o
<pq

�@rs��9_V^jAtB9��
JC��uvw

wvxwyz6{
a�|}I����D?�EO~�

�RE��F�5U
<�'>>�v�+�a�y+�

�+G������a� ACTH���	�
H�At

B9����
<AtB99IJSKE��	��|s

��NL��������
����|s<���EN

��iMEF���
AtB9����-�
���


�J9IT
CNON�_
U�������P&9Q

�
RSE�=���|sT�N s<�
�U;¡�

��pqNa�a_VNW&�X)|s
U
9�pq

�a�pq�¢Y
Z|s£¤
a��At��-��

W[|s��Nc�	 s<

����

AtB99iMEF��¥¦���
L§
���;

@NX�^��¨
CNK�Es��N s
U�\¡

�©7�E��NªU�^s<���EN��m�!«

¡��¬9�OP­��?D01�9gh:iEF�I

JSK	 s��NL���������	
����

|s<®¯����������	
�����


ACTH���	�.AtB9��
�Y��
�	]

°K±\��r^²|s<

� �

pq³72:�-;<´@³=.Bµ�@A�8cef<

�!_³X�34�����E`¶E�=.N/>�I

_¨�@A�BC�D01�GH|sa�
E·
<X

�54
¸=�D�6��
n�W¹aP�
º»¡W

¹Na^E�E��Q&
¼b�½¾O~�

U2J

!%
¿Lcd]^
<cde	�WÀ�R	9W� Na

��5mEq/L�/ NaW��5U
NAfÁ�Â> Xg�

AhÃw-�R	ST�5UE�·

UiÀ
asf

ÄÅ67�6o
��Æj�
<m�&j=.BµNk

¨�9gh:ijH�a�
E·
<X�84
Ç¸�

Èl6��
n
Hb��É3mg/dL�Êl�mWN5U�

^
N�B>OPQ$�Ë�noWpÌ�a�q>Ã

w-�R
�_IST9Ír]^E�·
<]�
�8

cN���YZ	52kg��72kg�	ef��Î¶4

R�
U X��d4
<%2J�=>�kl6��
<

ØÙ¸Ú Û7Ü���Ý 5ÞßÛ3 APRIL�7��d�Þ1(2�� 5Þ



����ACTH���pg/mL	
��
�����µg/dL��

�� ACTH��������������� !�"

#$�%&

�'()*+,-./-0�	)1-�2�cm	*3-

4��5kg	BMI-�6�4kg7m2	*8-�5�69	:;-<=752

mmHg	��-���7min	SpO�-<6%>?�@A		
-

B�C�
:DE	BFC�GHDE	I	���JD

E	�
-:KLMDE	NOPQRSDE	TUVR

WDE	XYM-Z[��M	\M-S�]	S�]	S�>^A	

S=>^A	\LMDE	�
-�_`�	;aDE	b

�cdEDe	fg-��hiDE	jkl=m PIPn

Q�;aop	nQRSDE	�g-�RDE

�'(qr>��A�s	tuF�vw�xy�ZF

z
:{�|%&}~������O���E��p	

������$�%&:0 Na�ysxy��E�e%&

ACTH���:0
��
������s���	

ACTH������$�����O���O����

o� DHEA-S�������o�%&�'����%�

��
���O�� �� >��A�s	ACTH�

��
�
��s������ CRH�!"¡�o�%&

ACTH{¢£�¤*¥#���Os���Z[� �

��"¡�$t�o�%&¦O§NO�:%� >��A

�s&¨D�:%©ª�'«�%�	ACTH���


�
���()s¬«�D­�%&®�«� �� C

¯�p	ACTH°*±²³�´µE%&	
MRI�s

�¤*s¶·E	Gd¸¹��e�¸¹�$º»�¤*

¼{��½�+,s�|D­�%>¾�A-DA&¿�¤

*¿*sÀz�o�%&

�()`ÁÂ�!Ã´(�:;��{ÄÅ����³

U��|«�%%|	+,�pÆ��
��
O�4mg/

day�-{ÇÈE%&�-ÇÈ�	É»­�ÊË��³

U�ÌÍE	4,��sÎ.�Ï¥�UÐ�Ñ�Ò/E

%&Ó0ÇÈ­«1�ÔÕ��Ö´(�s:;���76�

mmHg	:0 Na�=4mEq/L�Z[i�¬«�%&Æ�

����'(qr+,

:× �iØ
WBC
Neutro
Lympho
Mono
Eosino

Baso
RBC
Hb
MCV
MCHC
Plt

54��7µL
�6�=Ù
==��Ù
4��Ù
6�5Ù
>44<7µLA
���Ù
=�<Ú��=7µL
���4g7dL
<��6fL
���5g/dL
�5�=Ú��=7µL

AST
ALT
LDH
T-Bil
ALP
g-GT
Amy
CK
TP
Alb
BUN
Cr

5=U7L
=�U7L
�4<U7L
��4mg7dL
�56U7L
�5U7L
2<U7L
5��U7L
4�6g7dL
��6g7dL
< mg7dL
��5�mg7dL

Na
K
Cl
Fe
UIBC
ferritin
�()
FT=
FT�
TSH
ACTH

��
��
DHEA-S

��5mEq7L
��6mEq7L
���mEq7L
5=µg7dL
���µg7dL
�52ng7mL

��<4ng7dL
4��pg7dL
��24µU7mL
���pg7mL
���µg7dL
=2µg7dL

������
���O�� �� 

�>minA �� 5� <� ��� ��� "¡
GH>ng7mLA
PRL>ng7mLA
TSH>µU7mLA
LH>mIU7mLA
FSH>mIU7mLA
ACTH>pg7mLA

��
��>µg7dLA

��46
<��
���6
=�6
4�4
Û���
���

4�5�
=6��
�2�6<
�=�=
����
Û���
���

4�=�
�<�=
���4�
�4�5
���6
���
���

=�=�
�6�2
<�4�
����
���5
Û���
���

����
���4
2���
�4�4
���=
Û���
���

Z[
Z[
Z[
Z[
Z[
��
��

Z[
Z[
Z[
Z[
Z[
!"¡
!"¡

Ü Ý Þ 2 ß2�



�������	
��
�������������

���������

� �

� !"#$�%�&'( ACTH)&*+,-./

012�&/ ACTH3456�789�:;<�&=

>�?@)A��BC<�DE�FGHI�J2�KL�

M��J2N�OPQRST���U&VWXYZ[/

>\]2=>NJ2 _̂�ACTH3456�&`a�P�

����b�5c)7��'deMf�PNg!�J2

hij_�

k<@lmno<@deMf7�)deMf�P&<

���pDqr)stNuv�[w�FGxyz�J{�

�^�� !MRI
� !�&���������)��@K������ !&��N01���hA�B_�� !
#&
 ¡¢�£��¤v�hC�D_�

i��¥�¦§�T¨©ª«

Ghmin_ �G ¬G �G ­®¯ °±
¨©hmg�dL_
GHhng�mL_
ACTHhpg�mL_
����b�hµg�dL_

�G
²G�̂G
���
G��

��
�̂jj
²��G
G��

�F
F̂���
²��G
G��

�¬
����
²��G
G��

³´
³´
T¯
T¯

µ¶·¸
³´
¹°±
¹°±

�P<º��st»�)pD/¼½� ACTH3456�&¾¿ �̂



�������	
��
��
�����������

������
��������� �!"#$%�&�

'�(��)�*+�	,-.�/0
�"���12

����&3��4���1�5678
�19 Na�

�����:;<=��>?��%@�?�&3A<=

��B�C�D�!"@��EF'GHIJKLMIJ

�NOPQRST !'�UV�W��X�?�YZ�

���'���@��?���J�YZ [�
��

\��%

�B�C�]^�_�N`aN b�cd�8*��

�BOPQe�\"����f���"%�g���B

OPQe [��hD��19 ACTHWijklmnQ

l�:; �o��pq'�:;rs ��t�u��

vtTlkklmkwx��� yz!" ���"%

Tlkklmkwx����{��&|�}~��?�

����B�C��������!�'�"�����

""%#���BOPQe$&��%#���&� �

!�$%

���N��wx�l�S'�&( ����"�)

��B�C&��'���u�����BOPQe ��

��X�*��������A+������"�$%���

'������,;'���BOPQe�-$���]

^&������������ ���������"�$%

�BOPQe�./��>�wS¡l¢S£�_�]^

&�0���|1¤��¥"¦§O¨w$'�2345

���"6�#©�7�Tlkklmkwx '�!"

 ���"%ª«�����N��wx�l�S'�&

(� ������B�C&��'���BOPQe 

./�¬C�ª­!"�>���®¯�°>�,�'�

"%

� �

�B�C�&|�89Y�'�������
�±�

�'��� �!"%²³��B�C&3A:;<= 

:´�>�hD��B�C µ;��¶�·; �p�

�u�<K��Tlkklmkwx'�&( yz!¸

�'�"%

� �

¹$Charmandari, E., Nicolaides, N. C., Chrousos, G. P. :

#���B�C�º&3Aº:;<=

&3 :;<=
C»¼=]
½>?¾�@¿A�BA]
(��À�	,-.
LMI&|
¤*+ACD�)E�F
$
ÁG
A/0

¦Â§O
*Ã$¾�B�C�hD��

�12
BÄ
>��
$H

ÅÆIJ*
Ç�ÈÉ��Ê*

�1
5678

PSË78

�1K

� Na1&

Ì K1&*
Ì Ca1&*
19OaÍmRS²Î*
TSH²Î*

#���BOPQe$&���&(

¹�+bLÏÐ)�¹ÑÑÑml/��<�'ªM(ÇÄ NOÒP
#�Óx�klmnS¤HC$¹ÑÑmgÒPÔ���ÕxÖK×Q�¹ÑÑØ#ÑÑmg� HCÙP��R× #���'N
OÒP¤�"��#�Ø�Ñmg� HC ���S�ÒP$

ªM(ÇÄ���6�Ú����+TKU1 ÛV��!�¤WÜ 3�?Ý5}X$

Þ Y Z [ \ß#



Adrenal insufficiency. Lancet.�����������	��
��

��Bleicken, B., Hahner, S., Ventz, M., Quinckler, M. :

Delayed Diagnosis of Adrenal Insufficiency is

Common : A Cross-Sectional Study in��� Patients.

Am J Med Sci.���������
���
�



�Jung, C., Inder, W. J. : Management of adrenal insuffi-

ciency during the stress of medical illness and surgery.

Med J Aust.,�����
����
��

�

��Hahner, S., Loeffler, M., Bleicken, B., Drechsler, C., et

al . : Epidemiology of adrenal crisis in chronic adrenal

insufficiency : the new need for new prevention

strategies. Eur J Endocrinol.�������	��
���
�


������, ����, ����, ����  �!"

#$%�&'()*+,-./+01$23456

789:;<=>?@. ABCDEFGHIJKL

MNOP(QRSTHIUV�WX��YZHI[\

]��
���pp �̂
�����

3_`abcdefg9hYijkl ACTHmnop36qr 	




A case of isolated ACTH deficiency that required 6 months for the diagnosis from onset

Hiroya Matsuda��, Kiyoe Kurahashi��, Furi Endo��, Shiho Masuda��, Yukari Mitsui��, Sumiko Yoshida��,
Yuko Akehi��, Itsuro Endo��, and Seiji Fukumoto��

��The Medical Education Center, Tokushima University Hospital, Tokushima, Japan
��Department of Endocrinology and Metabolism, Tokushima University Hospital, Tokushima, Japan

SUMMARY

A��-year-old man noticed anorexia, nausea, and arthralgia of the upper limbs in April,���X.
Since these symptoms persisted, he visited general hospital and clinic and was examined for blood
chemistry, ECG, echocardiography and so on. However, he did not get a definitive diagnosis and
was followed up with drip infusion of saline. The symptoms did not subside and fatigue and
syncope with hypotension developed. Furthermore, he also suffered weight loss of��kg in few
months and was referred to our hospital for more detailed examinations in October,���X. Upon
the initial examination, all his symptoms matched those of adrenal insufficiency and notable
decreases of both plasma ACTH and serum cortisol level were observed. Prompt glucocorticoid
supplementation improved his symptoms and the abnormal laboratory data immediately. He was
diagnosed adrenal insufficiency due to isolated ACTH deficiency from the results of CRH loading
test and insulin tolerance test.

Since most of the symptoms and laboratory findings are non-specific, diagnosis of adrenal
insufficiency is often delayed. However, adrenal insufficiency could worsen when the patient is
under stress�e.g. infection�and often be life-threatening. Glucocorticoid replacement therapy
should be initiated as soon as the diagnosis is confirmed. Furthermore, educating patients and his
families plays a very important role in the management of chronic adrenal insufficiency, in particular
to the prevention of adrenal crisis.

Key words : isolated ACTH deficiency, adrenal insufficiency, anorexia, nausea, arthralgia

	 
 � � 
��



� � � �

���	
����
�����	����
�
���

������������	��
���	

�
�
�����������
������������
���
�������������� !�"!#$%

&'�
����������
�(�������������
����
������������
������)���
*+��,�� !�"!#$%

&'-�(.��
�����/ 
�
������01���	���
�2	3!4"	# !56$#(��7��
8�9

7%�:;& !�'��<�:;& !�'7(!
#�������/ 
�
3!4"	# !56$#
(��7��
�'7(!#-=.
�>��������?@1����������)7+

=*A7B+C(�-�(.,�&	*A7���)D�
�������������-./7
�01172�
��E01+�3�F-.G#-=.


����

�������

4 'H5I67J
8 9 % �HK:%���6��

L���%�%�M
����L;NO<
�=�

> ?H��%�%�M�@
A���6BPCQ
�D�RESTFL

� � F GH�URH�RIJKLV7@$WMNO
XPQRSTU	��Y�

,�7Z('H
%	���>��������7V[C(\], W7Z

'F
^9_C-�(.X`RV[�
C(\C(YZ
[*,117:;&8a	b\7]cd^_�`e-=.
MNOXPQfabc�CART���ghijd&k

7@l
[m(efgWMN�, hniop7�j	
qr�s,�tl
OXPQ��kl=$fDc2=.
5u2�m0	vnhwo0p	xq	y&!z�S�
Dc
	rS&k7@$sp	{th|u}v	g~�

���	3S&k6w�G#�gfD�x�$fDc

�
b	G#$@^7&l
]-�(.� ��yz	
CARTSTU�K�2%�&I	
TU2Z$	7�
�, {�F|�2Z$(���U��N&k	R}�D
�s�qF~&C�D�:2� CART	��Fe�C
0�2�(.-(, �F�	�D��7?"$
���
	��7�D�TY�	��F�e!#
C-=F, 

���F~&C	F�02=.�%2�#�#�, �U
LV��S�����H�)�����,�����/AMED�
&!17#�R#����	 ����Y�����
�H�������, NEDO�	|��,"���%�
�
D�T���¡¢�	6	£c'#���
	LV7
@l
�¤�R¥�R¦�7OXPQ��^%
	2]
$ CARTRSTU�Y��-�(.)�§
C^��§
2�¨�©	�D�T�Y�����u�=$%
F2
]-�(	2�%	Y�7?"$ª«¬­�®¯°,¬
±�®`	)�	²³�®7�C
��G´
C(\]
-=.
����ª«¬­�®�µ¶7��$·�
&$¸�

¹,º»¼	½�2=.�������¾¿����D
�:�%� !&$IJK	LV&�7��D�TY�
�==�$%
�2]-´À.�#�#�, :;&F�
�	6Á2��Y���^�#�*/���=$%
2�
 wRdÂ	Ã¡
¢Ä£ÅFGÆ7&'-�(.��
��¤¥¸�Ç�	ÈS2=.�D�TY�7���D
���¡¢����%���D�:	:;&FÉ�
=
$�A�R:ÊR��S&k�	�3FË�!#-=.
�#�#�, �Ì&�:	¡¦&7@$Í§
&¤¥¸
�Ç�	¨�7@', ©ª7ª«¬­�®���$%

F2]-�(.����ÎÏ³�«[	��2=.ÎÏ
³�«[
�O"�Ð�"8��¬�ÑÒ�&F!, �
Ó&6Ô,Ï,6�­7&l
, �'&F![�, [�&
F!�$
C^®�
Rdg
«[	%
2=.�#�
#�ÎÏ³�«[���=$%
7@l
�¨Õ�Öª
«®s³Õ�×7@$³±,¬	Ø¯S
Ã¡F2]$
@^7&'-�(.-(�¯��Ù�×²�ª*/
C
^��C�°F^-#, TU	��SRÚ±S&!17
K�²	³´µ£S7Ûe$%
F2]-�(.>��
�¶§U�	��2=.¬�·Ü7?C
G-_-&J
K	¶7TUh�¸�tS�
6!C¹�
&d°?@
1{�	Ýº7·£c¶§U�
�k !	»�7@'�
TUh�¸	5¼S7Ûe$%
F2]-�(.)��
�»�Þ	½�2=.»q­ß,º�TU	»�7�N

�)



���������	
��
���, �������
���	
�
�	��
������������

����
������ !"� �
�
#�CART
�$��%�&���	'(��)�*�+,����
�-���.��, "
,��-����/�0�"'
��(��1�	
�
��2
345678� 9�
�!"���:#�;�'�3, $,
�<=�%&�
'>	?�"'���
�� 
"�$@�ABCDEFGH8CIJF�$�KLM

(�N��OPQR)ST��*UV+UWX�,Y-.�
�"'��� CART/���ZM-CART[�%012
34�50�"'����QOT$367���;�'�
3
�� 
\]��3
����^_89`:, ab;c`:�

,d�`ef�gh<�=i�, "�>�?3�@jk
AB�Cl
� 

�������	
m DnEFGH
I J � onKL�opoMpo

q
N OnKLrpst

K L � PnQRSu<�vTwxyC�����K
LrQRSz{878ZTCDS[|��
}~

5U���3n
"�V#W�O(KLpotU�X�/���
���

Y��3�'@��/
� X���j�	/
��Z
[=�\d�gh<����]�@j�^B�Cl
� 
KL�#QRS�_`�8�FQ+,a������

KL��pstb��c��QRS ��d3e���
3
� )fghQRS�_`#i��)�#jk'�
��8�FQ�����i�O�)�#j�Q���k�QO
�'�l�
����m�_`#i�O�)V��d�8
�FQ'�3
�� KL��QRS�_<�������
��C�����C��n��3�QRSu<�af�'
n��o�KL�QRSm�_`�Cp�gq��/�
'rs	
�af<QRSu<�� �#tu�v�'
��,

��  ]¡�w¢��xaf�yt� �
�z£p{�|�z£}¤wx¥�¦§��
	
�~

��af<QRSu<�vT{��¨¢��'��,

����af<QRSu<� ��©8§p{�0��
j©8§ª«���'�3
� !"��KLrpst
�#QRSu<�vTwx�&�W�����ª«��
 ��QRS`|'{�¬��¬��n­|��¢@�
��KLrQRSz{878ZTCDSnTokushima City
Certified Diabetes Supporter[��®¯�M°�
�� 
TCDS#KLrpst���'�3�yt�±²�ª

«�±²�ª«³´/�f�ª«²����µ�±²�
¶q·[²�¸�²�67��²�¹c��f��o{
�²�.¯{�²�º»�¼²��� ���O�½�
��3af<QRS�S��¾����®{����{
����Q�a�Q¿� 9b�À/�ÁÂ�¢/�X
��Ã68A�8E�¢/
�� ��]�xJw8F
�#�QRS�g��Ä��Å�~���Æ�>'��
�Ç�tu��Ç'/@ÈÉ�~����ÊV��Ë�
�� 
�KL�$3�KLrQRSz{878ZTCDS[�

|�#�ª«�7Ì4�z{8F�c�yC	?�af
<QRSu<�vTwx�&�yC�ÍÎ���;��
�ÏÐ	

�� 
\]��3
�����KL�w�����3��¬

�'��c�Ñ3
��KLrpst�Z[='KLr
�µÒJ78��]�KL�oZ�Ó�oKLNQRS
67UKLM(ÒJ78��_ ÔZ[, KL�o�o
Õp¶�oKLMQRSU�^Öuc{po�¡�×¢
ØÙÚZ[, QRS �ÒJ78��£Û¤ÜZ[, KL
�¸�²t�aÝ�ÜZ[, KLr¥SÕ�Þ¡�¦Z
[, KL�§¨ßSÕ�©�ª_Z[��"�>��?
3��@jkAB�Cl
� 

��



�����
� ������
� � � ��	
�����	�

 � � ��
��������



� ��
��������

�������

� � � ��Small for gestational age��
����
���������

���� !�
"��#
���$��%&'( !��")* +,-

#��!./012*345")678+9*36 $
�%-&��:;<=>�?'�(8@A)6*B345
SGA�#+��C��,D--���./�EFG

.H*/9I-J�K#
0L�12�CM�NEOG
3PQ�EFGRH*/)STI7*3453 -SGA
4+��#
0L�+���UV��	WX5YZ/9I-
SGA��[\]�X^0"/#_6K�Z/)STI-
7�KR8_`[\]�aOb.^cI7*3456d
6-ef3K7���gZNICUhGCUX9�6 SGA
�����:i#^cI7*`dj  Y;<=Xk�
�%l��>��X^*36 5
7�K#?��[\]�aObm@K SGA�XnA

67opX^j7�!-SGA4+���q��B67
GHr<XCCd�stK,7�!-DLuE��Zr
<vwXxF4Z"/.K,36 53 -��,DC
-���./�B67RDL<yX^SZ�0�67*
345SGA��B4ZnA�`[\]�aOb.DL
uEXzG�6-���{H�IJj7*Z/)STI
36 5
NICUK# SGA��B6-KLMN|OXDL�P

Q4Z"/KRL}K�S_T~�vw.�TI7*3
4.->�UK# NICUK�|O�V.+��C��
,D--���./`��vw.WTd�K,3��K
6 5
��#3XYXTC6�L��UX^0"/K-SGA

�����{HC?��L�|O�V��*��`B7
*, */�*345
���`!36 .-"��0`�_`�Z��$X

[S78+9!-1�\X�!36 
���]�
�
�^_`��-a���$�X#�Y/4Z$�%�"
�bX��!67(8�c)6*B345

� ���de�
� � � ��	
��%�����

 � � ��J��������



� ��
��������

�������

� � � ���fTg4�q�A�6 h4�i�i
4jH��3�%X

���� !�
"��#
���$��%&'( !��")* +,-

#��!./012*345")678+9*36 $
�%-&��:;<=>�?'�(8@A)6*B345
h4�i�i4jH��3 CTEPH : chronic throm-

boembolic pulmonary hypertension¡#-¢£¤�i.
jkNXh4��l�4Z"/Kj��m¥���jk
N��*nX, 43I`�qK45�%-U�4�f
o¦3#-�fTg4�q���K�!-�f�o¦¤
Cfmp�Xqr/4Z�qK45�fTg4�q�%�§
�̈W�jH��X©P4Z/sª9I7*345
>3X#-t«¬uvIX­®6w�X�;-jkN

�i3���(�MN�i3XFY  Y¥¯°<xX
st9I36 5±�²��]y�³zT~X�{9I-
-i�´w-U�4�fo¦3 JAK�|³µ¡/;}
9I36 .-+EFGQ� YF¶]·¸�~K�¹
op/`j7*36 56d6-��º*�¹4ZR3
�.»A67*  Y-7�7
X�u�;9I36 5
�¼�L½¾���iK¿��À��ÁÂ��mmHg/
jH��XÃ0��.�!-¼�pÄ CT�iK#��
jkN��i/�cIZpÄÅ�XFY36 5jÆÇ
��È�ÉÊËÌK#-ÆÇÈ�ÉÊËÌK#Å�XF
Y3��K6 .-��È�ÉÊËÌK#-Í�`�Î
Ï�Å�XFY-ÆÇ��ÐFÑOÉ�4K6 5º*
�!-U�4�fo¦3�A�6 CTEPH�;}�Ò
!36 5
CTEPH����#-�Ó����T~-��,D-

�]y�G³z-�]y�Ô«Q.:[67*Z/Õc
I7*345>3XK#-�ÓK�����Ö-�×�
�Ö`����Ö³z��Z��,D-�]yØ4*n
��ZÙ�i4-JAK�Ú�Û�|³��Z�]y¯Ï
G�Ø4¤`���!�iÎ
.��9I /)S345
3 �i��Zj����Ü�+gK`8-�]y�@
�	ÝÞTgVÛ�T~C����TgVÛ�T~��

ßß



���������	
���	��
�������
����������������������� !
"#$%&'()�*+�	,-.�/����,�0
10,����2� 1	345678 �9:%��'
6%;%�-.
<=�>
?82@��A8B��C
�DE3#$
�"����
F�G�
"HI8JK
�%��'
LM���%�������N�OP����<Q3

�$8R96��ST�3U�%�����V�WXY
Z�[�\�]�^��_��`^�3�AI"&
^
����ab��2	�cd?8R96 %��^��
����e3Bf��8gRh�i�jk%&'

l �mn���
� � o �mp�qr�srost�
u v � Vm���VwV wV

[
x ym���V�WzM!

{|}~���

| � � "m2@��!a�#%��$�3%��
ACTH&'��2��	

������m
��(���wVQ)�s)���*���# �9:

%�"����"NS; %��'��3�8R96?
�^����ab�S�����+�gRB�i�jk
%&'
,�-��2����x���R�./�0�&'�

2!aq�o����#31a��,�-�.���r�
23��q ��.��¡�¢�£�6�8 �"�4¤
��
5��C��#���¥�¥¢¦3%�%&'�
2	��§67¨�©ª��«8�¬9K�:P­®"
 ?�¯°2@"7 Na�2�;�" ?���x�3
<I8 �±���C�./�02@²x�³$��#
�´aµ��2!aq�oM�=W¶·�> ¸¹º6
�%��'=¢»�¶·�> �|}?��?��I�
���¡�3@=678 �9:�2@�,�-�"·
A&
�"�C�8¼��±½w�^���&��¾¿
ZÀ
XYZÀ�Á�3Â?8R96?8B��C�a
�Ba!��Ã3<I�!?��"!a,�-�3Ä$�
�#¸GÅ�"��:%��'�CD²EÆ�[�¹º
M±^���SÇÈ����ÉÊ678 �9:�¡�
!a�#%�45&
�"��:%��'FW¢��&

��,��ËÌÍ��GÎ>H�ÏÐ6�8 ��I�
h�Ñ"ÒÏ��Ó��2@�Ô0�HÕ�8B��C
�Ö>×Ø��:�Ù:"Úb3°$%��'
LM���%�������N�OP�45B�b�

��<Q3�$8R96��BI� ?ST�3U�%
�����V�WÛÜÝÞ^�3�AI"&
�CD²
EÆ�[�^���B�b¶·�> �^���gRK
Æi�jk%&'

ß 



� � � �

���	
��
����������������
������	�����
� �	�



��
�����

�������������
�����������
����

�� ������ � !��  ��!"#
"$#% �&�

$%���&'(�)'*+,��()�-*./&
�012����345���*6.27+���,8
.2-9.�:;'(,���/<0=01>'?@
FGF��A1230% FGF��B45CDE�.���6
�.2F,G"789H�ID:;"J���<K��
=�3L(>M<K�NL,?���3O2 FGF��E
�@��PQRS�TA345?5CDE�.���U
 V()�B3�C+*�'?@W+�?<K��=�
�X&'(,�DE�3O2YZ[D DFGHI�TA
�N\?@/]+�^J6X�6K'?LM%N_O`
PaQb,cFM�3O2Rd��efZ�Sg'?h
i%�1L&jk(L2@>?IlmnfoD�MMPp
TU��qV0r2carboxy-terminal telopeptide of type
I collagen�ICTP�F>W�XYstVuXYZvAw
nfx�yf�f&'([O0r2&Lz6Xa\{'
?@|-,7+��0%,}QYZ[D DpT��l
�Ie�y�~0r2YZ[DD:;#�Px��Qy
�~�3O2����t��,}Q�]^#_.5CD
E�Ie�y�~�`.2������a:;#b� 
�[�.�^J&L\?��Ie�y�~�OL?^J
�c�d'(1?@W+�,interleukin����IL����%
e Uf�V PTH��g��h.2���ij��0
r2/&,���kV��mm��m��lm0% IL�
��6��5��nz���o�tpqF�+]2/&�
C+*�'(1?@IL����Px��Qy�~0%,�
r�s���+�t�345�u�v�w�&&a��
Z�CPx����K�l�d./&aC+*�'(L
2@/]+�^J6X*+%,IL���%�xy�345
�Z�CPx���z-�()ZfoPQ&�<{2�

$.Fr2&jk(L2@/�4z����W+�6,
W ,|¡0r2��� �./'0a¢£01]¤¥
}0.@


��
�����

��� ~�¦§¨�R,8
�� ©ª���� � !��  ��!~�

¦§¨ �

� � !�«�&'(,��¬��¬
­�®¯�
���°nD~�b6,W 2/&F��0r2@��
�3L(%,c]c]%/]>0,� �!�3O2±
�����v>�Nz?:�,R'L²x�³´f��
��N\(1?@µ�z¶�|¯%,���Eg�·�
42v>���¸�¹�0r2@�Eº��F»�W]
2~X�Y¼��¯L(�¹���½.2@����¯
L(%¾¿,��E~X�Y¼��`.2�d����
efZF6KW],�TU�)�()�cF§¨U()
���c��`<,4<v>�§¨U()F�>](L
2@/����`',R'LÀ��«O�4<,�E�
s�L��F�$&�\(L2@>?,���[ÁÂf
�ÃDÄ��«O�4<,���EÅJ�������
�Æ�0124z��\(L2@W+�,W>;>�I
ÇC²Èf�«O�4<,C~x�s�L���¹�(
L2@*���&EÅ�()�?��Nz/&F�$&
�2É�ÊCP��� �¡O%,�Ë�E�C~x�
�+',*���&�¦�)Ì���?��¢Í£��
�OL2/&0,���v>.�±:2&&a�,��
�Î�¤¥a�$&�\(L2@���3L(%,~Ï
Ð*+�`¦�:;'?�¦Ñ"����N\(1?@
¾¿%,³�PQ�«\?CÉYC²f�ÃD����
§<,~¨�Ë�"$`¦�©:(L2@>?,��ª
�«D�OL?��a¬ÒU�N\(L2@
­�3L
(%,�XVVEÓEÅ�OL?ÉDÔRDÕ[Öf�
¬ÒU�-O'(1?@��� �3L(axC×��
�ÖQ[fn��«OV"VØÙqÚ !&�Ûe�(,
BÜ����­Ý?QÂf×D�F�$0,/]*+¬
ÒU�-O'?L&jk(L2@/]+���¬��¬

­�®¯����,°nD~�b6,W 2/&0,
/]*+�~�¦§¨
 �6,W (L1?L@

Þß



���������

��	
���
���������	�

� ��
���������������

������

�������Information Communication Techno-
logy�ICT����
����������� ��!
"#$%&'()*
+,��
��-.� ��+/

0123'()*�4 5! "678�#���'
()*6$9��%:'()*;<=
��;���

>5&-.�-?'@��6;������(�)*A
+BC�3,
D-�.E/
��%:;0F
0,�
$9��%:'()*
G@�A+�1 2;HI01
8��3
�JBK�L-3	
4+5�MNOPQ
EHRH3�RA>6��78�S��TUVWX%M
��>MNOPB%Y7�Z[ ID>9\]:78J.
9���-^_`;
��8�����><=aBb>
@�'()*>5&7�cdef-eeg
?';hi �8
��3
j)*Bkl�������mn?'
@78���

��'()*
AB �2����lo�pqrX%r
Ps%&�Real World Data�RWD��?t'����
��Cu?'��Ev678KDE �8��37	7
0;
 RWD>k/FB�����GH��IJK�M
w"x"y��L0z�MI�{N;| �8��3}
�
>~�7���������#���.�����
.C�����.�0z
O 0��6PQ/0��R
�>S�7���6���TU
�'@�	�K���
���(;V18��3
����'()*
�W20��;u�
�' �8

�,���K�@�@��>X�8�I�6;YZ �
�3Internet of Things�IoT�>t'78������
�B0I����K[n
�\+IIJ@��6
0,�
��-��-^_��>J]72�r(�q'()*;
hT ��3}78AB �2 RWD�^_� ���
r(�q����Vys%&678�`�ab>t'7
2�L
+,�c��d��efg��Z[6�!�$
��%'�"@��chYi�������jk0z�
c�� '()*�hT
¡0;��6;¢l ��3
 

�W20a£
+�¤#YmKj¥2;HI��
��¦K0IWnn>§¨+/678��3

©h'"ªxO*

��op>E«78
¬o qr s�
������������

�)*t.�����
�u vw�
������������

�­®-x�yn¯x°��
��

e±²z{|Ym6�&�" D
}~ ����³�´���� ���

�&�"��z�m¡µ�8K��>¶·@��6;
B¸0�68K1 0¹�"B@3e�º���&�"�
/»��
���@��&�"���2�&�"�;¼
º��½
���@��&�"�½�2�&�"�;¾
º�C,�@3�&�" D�VD��²>¿�2À
O
 0½�2�&�"B�!o¢	
H�¢�}78��
¢���-�Á
��8K1 0�&�"B@3VD

�v�0²>¿�6�/	���B0I���Ym�½
Ân¯��0zW7�¿';C��6K�
	
018
¸8��@3
²z{|��²Ã!
@78²ÄI�²;�	7� 

���;�Å
0��6B²�3;�Æ78²;���
@I0�¤ZB@3Ç���2����²z{|�40
ÈÉ
0,�@;�¹���t�Ê�ËÌK�¸I�VD
¹���ÆK}�m¡B@3²�� QOL��t�Â�-
ADL����te¿�>Æ=���B0I�p���

¡0;�1 0p(MB@3MI���	
���
`-Í�`6K
H�[�ÎVDµ Ï�²�3�Æ6
²�T�
G%@��6;l	18��@3VD�¹�
¡¢�­£cÐÑÒPÓÔ'�&�" D�cÐÑD�¤3B¥h
 ���dng/mLÕF�Î¦§Ï�cdÖ×�dng/mL�Î¨
§Ï�cdng/mL©ª�Îµ Ï6¥« ��@3edng/
mL©ª
0�613� VDµ 
0��Ø2;H�,
�@3��`�]¬­Öf��cÐÑD¤3cdng/mL©ª
� VDµ �®Ù
¯��6;l	18¸�723m=�
²z{|Ym
��!o¢	
Ú-¢
B¸���H�
²�3>Û°@��6;1 B@3Ü±¢����²²
>�Ý�6�cÐÑD¤3cdng/mL©ª����cdng/mL
ÕF
³Ý8²²;�
	
�I� 

 Ca´Þ²;
��6 

²²��I0��6;l	,�723��

�Yß��H�¢��B0I�!o¢�²���
�

fd



��� VD�������	
��
������
VD���������	�������	�
��

����	
��� ��!
�����VD"���
�����#$�	���%�&'(D��������
&)ng/mL*���+�,-)ng/mL*��#$�	
�
������."/0���1
�/21)3&)μg" VD
��������
����	����2���VD�
456789�:���;����	"��
��"�
<���=��������	
��
����+	�
�>6��?��@�-) �!�1AB"�"
���
C	
��D0�����
EF�G/H�
#��
��$/���
IJK7

L��	���=��
��%�	M&��	
���
��NO�� VD��P'��2(Q���
��)*
���

&RS+��T��UV,-W
./ X0Y12)T)TZ[\3T]^4
5��

T 6 7_`

a869:;<b�� �c+d
��	ef=��
g8h>i"?@�A�����)+�BC�� �+
��	����EF"�
j�ef=�D�	kl��
mEF��nopnqr9st*u�G�"�HI��
	�.
�v�v�"]^J���ef=�D��Kk
�mEF�wL�	/0�M�ef="L
xyz{|
}N"~O�����r��M �+/�
P#�eQ����R����	������S��

�T� }��2U��."��tJ�V/�	
��
�W"eQX�#$����	�����Y/+2�:
"���R�����	 unloading��������e
Kt��Z"�T�[\��	�]A��eKt��Z
" }�^?��ef=�?@�	�.���
��e
Kt��Z"�T� }_`�M����a��l/�
��	"� insulin-like growth factor(1YIGF(1̀ 9��
L��	�
���"]^�v�v������R�"
���	 unloading���������p��tn�r
� Casitas B-lineage lymphoma-bYCbl-b`�� �eX
#$"/0���� IGF(19��L�b���	
���
eKt��Z" }^?�cd��	
��N����
�+/�H��Cbl-b������ �J��unloading
��	eX"���D��e¡;�
����� Cbl-b

"��������unloading��	ef#K7�"g
h��¢£�h��� /�����
" Cbl-b"i+
�b��	¤��¥��	 Cbl-b inhibitorYCblin`�j
h�	
���&k¦§L�� unloading��	ef=
�b���¨l¦§L��e©ª"��6ef=«m¬
n­"LE�o�[\�	
��
��/�
�/�v�v�� Cbl-b"LEcdxyz{|Y��

vH�¨l��	�p"®q�¯��°�	`�N��
��	/0�JAXAYS+±²]^wL�¯`�³]�
Myolab�Cell mechanosensing�:r��"S+H´6�
s�"tµuv�pw�xy��	-D-Clinorotation�
z�/¶{�M /�."·l�S+²B�w��/¨
l���¨l�"¸hJ�¦J|�X�¹ºL»r}~
�«m�/¼�½t¥n��¾F�	Kt��Z"LE
�gh�¿��/�.
��-D-Clinorotation�z�/
s�À´��¼�½t¥n�&���������¶{
�?0/��	��-D-Clinorotation�� �S+4t
�L�]��¨l."¸hJ�¦J"�o�¿��	

��
"�o�/¸hJ�¦J�� �¼�½t¥n�
."¹ºL»r!
����Á�"����Â�	
��
¼�½t¥n�"Ã��Ä#�c+d
����	
�
�N���� /�����v�v����" Cell
mechanosensing������Å��0��H�"S+
²B�¼�½t¥n�"Ã�~Æ�M��H�"G�p
���¼�½t¥n�Ã�"Ä#�Ç��	
��N�
���/�
*�"�È���ÉÊ���S+H´�P�����

/ unloading����	ef=" ­xyz{|"q¿
��.���I��/ef=�D�	��T����r
��Ë��
�/��

-R�½Ì�Y/+2W"���
a� �ÍY12)T�Znopnqr9st4 _

�`

ÎÏeQÏ«`ÏÐÑÒ��.��&���Ó��v
Ð�ÔÕ&Ö×�ØC���Õ&Ö���"UV"/0
������)���Ö�������	��Õ��Y�`
�:
��M
È�����ÙntYÚ� �̀²ÛY�`
�Ü �¹tÝtY��`�&������56K7Þ
YÕ&Ö`�������������s�����Ð
Q�

ß1



���������	
����
�������
������������������ !���"�
##$%&�����'��(�)#*+,-�)�	

��./��0123�4567�
��	
���
89�1)��$%&
����	
-���:97�:���;�����

����+�#
<�=>��,($%&?�	
�@
A��B�-�CD�E .FGH� D�I�J��
K0��,%����L��M�������::'N
��I����� %'>����,%&O!�"?.
P6Q�"?!#R$"-�#��S%S,7$T�U
VW�I�XS,0Y�$PS����:9Z&�'[
�(#�\]'^)�@A%'>�,1_�*)%'>
��,($%&>
9�0���'^)�@A�-�+
7,`�a]�����b�-c�./��Sd)e�
�K���,%&�-#]�fg�0�1%>�-,(
$PS:9�8$h$�����23��Bi4���
��'>��j�$%&#$,-5klm�i4�67
7�#$%:9�O!.P6Q�n8�oI)���

�0�i4,:��K�1%>��,($%&��:9
����	
�p�=+��:9*
9�qp,j
<�
#$,-rst,j��0u�SI�5klm�i4�v
+'>��,($%&
>�5T�����-:;�0�,%�� w:9+

7x=p�=+�#'*+,���-<=,(�����
o#�-:9*
9�	
-��$%&

yz>?@�ABC��9�#�B�
DE FG!HI�{;|J}Km LM~�"

	
N��7O7�#�*)�B�-�PQ�0>?
@�ABC�<=7�#0�,%&�#T�0����
��4#���������9
'R���-�>?@
c�C!ST���C�I"�ABC�U���0V#
�,%&,-I�5T�<=%
<5#�,7�T:&
>?@����7�-�>���>W���VX�Y

B$%&:=�->W��V:���,%����,-
>���Z]�#$%&�[��9b�6C\X-�+
7�#$PS&���7�-��5�]�^�;�7�
B9
�#'����_`;��e�aC!�����
��D�C"���9
$%&$�b���0�Za%
'�c5d�	e��0>������7���,%&

>
9�]�^�;.	e��-� C��f7#�B�
>?@�6C7�gB�h¡7�#�>���:'>�
0j�$%&$x]�^�;.	e���Yi�K�j
¢>��>?@�£>8P�#�B��5��¤�>�
,%&
ABC-kl�XV)���¥¡�j�$%&b�@

,¡�X�V#��¦D§¨©ª�;��«mABC,
%&L�¦D§¨©ª�;-�¡�X
9�¬nX�Y
B'�­�
�#$%&>
9�<=,%��$x�«
mABC->?@�c�C�7�]®'0�,j�$%
:9�-o�]�^�;.	e���Yi%'>���
¯°�<=���$%&±R��pq�¡�X�V#¦
D§¨©ª�;-�b����²
�-³r8
�#$
PS&´-:9��.�¤^��<=��'�­�
�
#$7���������]�^�;�L�_`;�b
�6C�Os7�#'>��µt'u8
'5T���
$7�&]�^�;�Yi%'>�-�«mABC�¶
�9x�¦D§¨©ª�;�<=��'�A·8
==
j�$%&
>?@�ABC�¸�6C8
�#'v�,0�<=

�K�j¶->?@�¹6.ABC�wºxy�=��
'�»]9
$%&$�6C7�:9�Yi�W¨FW
���¼�0ISISw�7�#$%�,z½q�K�
jS,#�*(���¾{�@A�|B�#�*($%
5T�4¿##�7$%&

ÀzCOPDÁ��S��9�#�B�
c} ÂÃ!HI�{�{|ÄÅ~{ÆÇ�ÈÉ�Á

��;Km{/� �Ê�"

�Ë.��x���#�#'��L�¨�����0
7�#�#�����Ì7)�'���>S�C�-j
�$PS:Íj'#-���bT#TR-#$PS:Í
7:7�;p�-»]x�(��b�P#*ÎT��Ï
#Ð¶�c���Ñ®��9 a]��yÒ7�#$P
S:Í a]��e��Ó8P'Ë�����
�I�
�m_7�#'�(-�COPD!Chronic Obstructive
Pulmonary DiseaseÔ�m��m�¥¡"�Õ
�#':
07
$PS&COPD-��<>�Ö�I��×�e�
��,��ØC�£>7���@�Ùp��
�Ú��
1)�';p,%&b�ÛÜ�Ë.��Z]�Ý�c�
�£>7���
�]®$%&7:0wºm�¥¡,%

Þß



�������	
��
�������������
����	�����������
��������
 � COPD�
�!��
"#$��%��� &'()*

+,���������-.�����/�����

")��	0�1
23���COPD����
���
45������6�����	�COPD
78�
�
�-�9�:����

��� !"!�;#�$�
%&���2�-���3'(�/�<����=>�
?��'(	"!������0
 COPD
�-��=
)���	@�	����
A��*�2�78
�B,����+������

CD��E�
�2���F
+,����6,���
��!G-�2./�0EH�*�2���1��2I
�J�������COPD=K35	*�2!�/2

L-���!�/2
4M5�./��N5���
�
+,��������D��"!
67�89����
"!
+O���COPD�*�2�
��78�+PB
,�"!�����L�2:
Q8�;<����RS
TUVW�
�COPD�=X�COPDY*�2����
�	Z�2:=
[Z�>?@\A]=B 
5	>?
�� COPD�8��C�D^_���`E�ab��
�F��+c5	�
G����

TdefghRiS

E'Hj�FIJK�
LMNk�8��Ol��mn
o� PQ�pR qS%>?;r�sTUVWXt*

Hj�F
1u`vIVR�Y��wZ�[\]���
���m^_�E'"mmx�`=yabKz�cd5�
e��fB/{��Hjg|}~��S�d=g��`
�hij=���d�$��z�k[�����
�a��
e�MN=Hj5�l����m�B� CT�Hj��
���n�=�o����
_��B��p�q���

�rs����
ts�
D$E(u�Hj�FIJK����5�6uv

a�w`�xy��z�� 	{|��}/�	�D$EN
u�
�#��s~��]��_���K��^���
��r=��5	�D$E&u#��>?�O����
D
���
5�0E�����=��5	�
D$E&uE$�v�7���LMNk�#$��85Hj
�F=��5����������K3$�P��
�

�5��� f~h¡l¢
������E�����
^�����e���£¤�
oZ�����
67��Hj�F��¥�¦
������
�xL

J	e��^������� IVRr]a�Hj�F�¦
§;�����¨��z����/��©\�ªf«�
|�\�¬Gy��lK��B��­�]®��o/�
������_�
*k��k�¯ky���¦§;�
l�/�����

D'D$E&u��°89=±��O��
�R �A��p  ¡�¢² ³£%¤¥¦�§´
µ�¥¤¥�s~t*
¶� ¨,%6 ·t*
¢² ³£�© ¸�%>?;r;rsªKW�\
r«¬*
© ¸�%>?;r�sªKW�j*

¹�_º­®¯�°��¤¥¦
�±»¼½�²³�a
�´¥�µE$$u¶�]�5����ts�|·¾¸5#
u����¿���´¥
��5�������~�

¹��°�º�5����D$E&u�C�D^=»��
¹�Fº�°À�_�¼��ÁÂ%D$E&uN�*��½
5	·¾%6u&�*�¿»ÀÁÂÃj²³%6uÃ�*
��9Ä_ÅÄ=±��O��¹jÅºÆ¼��ÁÂ�
ÇÆÇ°=È 	ÈÉ��¢²\A_tsÉÊA�Ê�
�°ÅÄ����	�Ë&���%Ë*�Ì�/�	Ì
Í�°À��ÍÎ5	��·� DMATDÊ�ÎK=È
 �¬]
��	�Ï·¾D$Ð%&�D#��Ï*YDEÐ
%Ã����Ñ*�>?�±j��½ÐÑ5	�DEÐ�
;ÒÒ�ÓÔ�����Ó�Ô�ÕÄ5	�ÔI�·�
=ÕW
5	��Ö~×S�ÓÖ5�s!��×B$�
Ø�/�	�ÙÃ�(�%Ï*�¿»ÀBj�²³��
��;ÒÒ�ËÚØ����5	�E(�a�EÙ¢�¢
²\A�Ú¦�ÅÄ����	�¹ÛÛº́ ¥�°���
=Ø�5��	���½��;ÂY·¾YËÚØ��a
�Ç°�Ü������°7�ÈÄ�|O�����Å
Ä���-�
���	�q����s�ÜÝÞ���
�Ýß���%1
23�R�Þßf5	*�5�5�
Ç�²ÅÄ=mn5	ÉÊA
	P�5P������
À�

��ÅÄ=½ 	��¹j	º�°¢l���
�°89�������

&#



������������	�
��
��	
���
������TCDS������


� ����� ����	 ���������
�� ����� ���� !����  !�
"" #�#$$�%��	
%&&�
'( )���' *(��	�)+,*-)+,.
���/0-+,.1/0���
12�23��	�)�)4%34)+,5���-
�67��8%)9:�
5;6<�����=7/0���
12�23�5;6<���	�)�)4%34)+
,589->9?�6>:)9:�
;< @���	=>AB&�
?@ C���	
@A/0���
�:B D��	
E�4�
FG H'��	=IJC�4�

DKEF�	=GHI���LMNJ�KLMNOP�
���LM��QRSTQUVW�X�;O����=7T
YPXZ[\Q;O]R&^�=7N
_�S`%8a
TbS`Uc��dKefOg�;O�
V [��%
8Nhi�UcWXYTZ[jk!!Z[\D\WF;
O������������]�l@���mhiK
�no^�p�qrI^s��
tu\D_`F�	=
���8AabB����)&cd%��	=���e
f%T��	
���hiK�nob%8K�no
=
gm�
v���p�N8Aab
tw�\xymz 
_�8�h{ifb|0K}0h{jk�lm�nom
!v_pqrX~���J��
tv�+stx�
�
	
���������TCDS�N
_ef
�\D�
�F�QuTvz
�txw�Gh9�����n���
��m�xTZ[��y����zXZw�\���

E�.x�mqv_�TCDS��	
%&&��	=�
��8AabB�LCDE���	
@A/0��T�{

!�P�����������m!v_
ET��P
b�v����|
tw�\D�}FhiK�noG;
O�������;8��~8�=7m�w_qP�l
mb~���J��Og�+sGvz�����T;�
��T��X��\pqrT���[�Nmrw_%8
NhiT��
OT��	=����8Aabm�P�
�Xt��v\

R��������mqv_�����mr[� ¡�
�¢�g�1£G�8��
�i�[¤|¥��
¦�XZ[§p��¨�©ª	�+,mr[«�

@� �^��¬xy^�­� ®¯��� °h
��	�)�44±5�
²� ���� ����J ���³��)%)
5���44±5�
�I ´µ�'@ ¶���	�)�)4%34)+
,5� :)9:�
¡� +��J¢ !·��� °h��	�)�4
/0�¸¹£/0���
#$$ ��º¤ »¥�³��)�)4%)¼+,
:� :)9:�
�¬xy^��	�)�)4%34)+,5/04£
)9:�

D\WF�����G¦§� ¨�½�]mrP¾�©
��
ª�\
�
OT��¿�¾�©��GÀ^ÁT
����¾�©��
�i�[¤|¥��¦��«ÂT
ÃÄ�Å¬XZ[\�����mr[¦§� ¨�½�
]G� ¡��¢�g�irAE�
Æ�Ç��T��k
�X irAE�1£N�8��N�¡�m!v_G­gÈ
®jk_vOv\¯+,XG��������
=gm�
�����mr[ irAE�1£N�8��N�¡�
È
®
�\
D_`F�	�)�4ÉI³��)%)5°��4mq
v_�ÊËMU±MÌ��ÊËM�±MÊÌ�Xm�����
Í
²³´
��������MUu
=gN
�\=g��

 irAE1£Î�ÉIµ1£Îm9Ï�¶Î¬�KEÉ
I�8��
·Ð
�\�8��G�¸Ñ0LÒ��N
X¹Ó
�RECIST verM�Mmr[ SDW���8��º
fN
È®
�\
D��F�����³´mr[ irAE
1£
���G
ÔuXZP�irAE�>»N
_�¼�o�>9?Õ½
Ro�Ö¾Êo�×¿¢MoXZw�\IrAE1£ÎX
Gµ1£ÎN·Ð
_�¸Ñ0LÒ��NT�Øm;��
ÀÁÂ�¬T�ØmÙÃ
��pÚË�ËU�\�� irAE1
£ÎG irAEµ1£ÎN·Ð
_�8RÑ�K\�ÄÅ
8}0ÛÜÆT�Øm;ÇXZw��pÚË�ËU�\
D�ÈF̄ È®mrP��������mqv_�irAE
�1£GÉÝO�8��N¡��[�NTªjk�\�
� irAE�1£�i¤|¥��¦�N
_ÄÅ8}0Û
ÜÆT�ÊXZ[Þ¨�Tªßjk�\

ÔR



��������	�
����
���������
������

�� ������	��
�� ��
� �!�
" #��
� ��	$%& INR'�(�'

�� ���� �	)���*�+�����
�������,


-./012������.3456�78�9:��
;� <�=>7�!�?@"A<�#�B�Credcord
�$�<�%&D'E(FG)*���HA$I1JK
LM+�N0A$IO7P�,-OQRGS�J%1T
/�.U�/VG�WX��YDL�Z�CO[07\
A]=0^1D234^1�L�^1O_57PA]
JS`67aD8bL7a�c9:&;d�e& ROM
f�g<hf�Gi�jk71=�9klkG>7&?
�1��@:mnD@ABC1opOS`�A]k�D
ED'E���<-�q��1HA$I7�r���
	PT
DFs���	OT
�t&uGv&DwI<`
H�7P�I�&J%1aJ&DE�K�7[Lxf�
�HA��oMN1Qy9:A]
-$�O	2z{|}P|{~�||~&��aJ1$�<�]
QR.Sd4
TOk�.��UV��OWoXR�Y
�7Sd4Z�UO�6�[�6\�:7\S�]aJ
&$��&�].�u�U[LxO�M<�]wuLM+
ON�9:�1GS�]wu�.D<�:OQy9:�]w
I�%��]OX?S��^7�u�&_.J?S�O
`_\t$tLa.O\S�]wIbc���odeU
@:�]
-kI02�Q&�����������7. <�D
�7\A]fg���&�h��WoiF1�j78�
9:`�K�j�.9klkGk]7a1k<`[Lx
�lD�.N���7GR ADLD<h&�l:m&=
>1
@G���O_57PAD�I��A]

��nopq�rs LRu_#w&$�b�
r� t*�u ���v� wx�y �� �

z  ��¡{ |}	~�Mr�,��g��?
�)

¢� �x���  �	� r�e

¢� ���M£ ¤}��n)¥��¦� §¨�
©� ����� �ª��� ���«�¬x��
¡{ |}	� �­Qe


-�®2nopq�rs LRu_#w	¯°WPC
.�
���*1JA�F�BC��7z{|�P±~JK²³O
8�9:�]
-k]g��2z{|}Pz~k71�,7WPC���
hS�z	& �́vµ�k]I<�WPC&��4g¡�
4I���&¶��hS�]
-O	|2v���]·>¸�La�]AB¹ RhD�
4�no º�rs LRu_#w	¯° PC
��|zµ�
zµ1¡B¢£�h%o�¤»¥g¦§Gi&�F��
¨0�WPC©¼IGS�]WPC��.½µ7��`
7�F��¨0¾��rs1ª«.z±�{{{�±z�{{{¿μL
I�����¨0�]
-O	z2�{�¬­4]À4c®4¯��]B¹ RhD
�4]PC��zzµ�½µ1¡B¢£�h%o¦§g°
�T:&�F��¨0�%tÁµO���CIGK�
WPC©¼IGS�]WPC��.��µ7��`7�F
��¨0¾�±|�rs² e.³Â[0G�µ&%t
Áµ7��7\S�]WPC´Dµ[7¶f<� PC�
�|vµ�zµ1¦§g�#Gi&�F��¨0�%t|
µO���CIGS�]
-ÃÄg�·2WPC���vµ.�`7�F��¨0¾�
��4oÅ?S�]WPC.~�Æ¸_1¹º9:��
_ÇOÁ}»È7\A�0�~¸_&²³OÉ¼7\S�]
½µ&�F��¨0�Ê¾��O¿ÀGaJ1.²³µ
[_�Á��WPC&Ë�Ì����HA¿ÀO\A]

½��,1��A ICTgAST&ÍLÂÎ
�� �Ã�Ä� #��Ï)_Åx�ÆQ Ç��
È Ð��ªz Éx	}ÑÒÊ�,


-�®2
AMRkËZ'���CÓ�7.ÔÕ£$�Ìy�©|
$��Í4Õ&ydOÖ×@:�]Î�v{PÏ&Ð�Â
Ñ�c7ÔÕ£©|$�ÒØ ÓO Ô9:�O��,
7.¯È?@ ICTIÙÕ<`ÔÕ£©|$�ÒØY�
Ú	AST
&ÍL�hS`�A]

-^�2
Î�z}PÁ~�Î�v{P±~�k]_ÈI<�ÛxÔÕ
£$�aJGi�k]I<� ASTÓ5���Ö|µh
��×cÔÕ£ØÙÜ[Ú&ÚÛSÝ1JAÔÕ£$�
ÜÞD�­ÝÞzß�Xß\��TDM¶f�&CBß

}�



�����������	
�����
����	

�����������������

����
MRSA�ESBL
�������� !"##$!"%#�!"&%
$!"#'()�*+�,-��%./���� 01
'!!2�TDM��� 3!24�567+�AUD5 
ABPC/SBT�PIPC �89:�MEPM�LVFX �
;*�VCM�� <��567+�	
���=�>
 ?@7+�

�AB�
AST	�
C������ !DE"��F=GH ICD
@I�JK�CL/MNOPQ Definitive therapy(#
$5R+��������	
�5 MRSA� ESBL

�����% &ST������� �;*UVH�

'(W )X56�YAZIQ��[\������
 *ZIQUS�N	
���=�>N?S+]+,�
�567+YAZIQ��

^"-._�=V`�ab/��Oc012�3�
45678d9ef:;�g
hi <8d=>?j�@A3�klmKg

�BC�
;�D@�=>?j�@�EF>NGn5VH�-.�
H��o>��pQN6�YAZIQ+�qr5�ab
/��Ocs0d4;��Ocg�01*+ab/N-
._�=tP�rY=G7U�-.�H��IJ=uS
U�>N6�@�K*+�

�LM�
��Oc�01*+ab/NtP�NYv�-.��H
���IJ��Ow���xy %!'zP'!{|%!'̂ P3
{Y�����Oc�01*+ab/N-.�6�QR
2�-.}B�STd~����k
����U�VM
���g�O���WX4� �@�YZab/NST
d[\�]�?�g�O��

����
-.��H�� ��Oc�01*+ab/NtP�N
 %"̂�2�tP7+v !"'32567+�-.IJ� 

��Oc�01*+ab/NtP�N #'"z#2�tP7
+v #%"�!2567+�

�AB�
-.��H��N��?H���Oc01ab/NtP
�rY5��� 67+YAZIQ����Oc01a
b/N-.}B�ST�O�rY=GH�-.=(*U
�^���_N��H�-.�?SQR2(�`��`
�ab?�=Tc���G�=?7+YAZIQ���
L�IJ� 6�H�>N?@7+�rQ -.�d�
���QR2TVH��+�efo>=GH�IJ�5
gI�Q�Y?7+rYTIJ���h�i�=?7+
YAZIQ��

3"���;��&^jk�=G��lmn opq�
rT�s¡¢H

s£t,¤�¥¦ uvdw5x�x���y��s
¡tz\{§�V�g
;| }~���� ¨��� ����© �
d� �y��s¡t��ª«¬��g
­� �®�¯� ,���� �°d� �±
²
���t�³�8´�m�g
�µ ®�dw5x�;����¶·�.
¸�g
�� ���x� �~d� �V�¹t����º
�t�g
�» ,��¼  6½d¾¡�¿ÀÁ¢§£Â¤Ã
;�¥¦.
¸�g
 § ¨©��¼ 7ª�«� ,¬d� �Äg
iÅ ­®dw5x���t Student Labg
�¥ ¯°dw5x�x���Ä�ÆÇt�Ä�q
Èg
A  É±� ¤ ®²� ¤¦68� ¤ Êx�
³3 ´�µË ¶Ì��¼ ´Id� �y��
s¡t·>Í�Ä�g

lmn opÎ¸cMdCARTg �Ï�ÐÑ�=G7
U�Ò+¹I��lm�º-v=n op*U»¼��
IVM56��FeÓ7�¬�ef�Ôd��?I��
lÕ�>�VMY�D�=G��v�Ö¨�×½Ø¾�
ÏÙMÚ
(�Û�T¿ÜÝQ�rQ@I�ÏIV��
Z�IVMY*UcBÝQUS��*@*�ÀÁ�
CART�rT ��?&BCrT5ÂÞNÃß56H�

ẑ
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