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ŵĂŝŶƚĂŝŶĞd�ŽŶ�Pb+DHA�(376±ϭϱϭ�ϭϬ³/ŵŵ³)�ĂŶd�ASA+DHA�(3ϭϮ±ϭ3ϵ�ϭϬ³/ŵŵ³).�PbNK6ϱ�ĂůƐŽ� ůĞd�ƚŽ�ŝŶcƌĞĂƐĞ�ŽŶ�ĂƐ-
pĂƌƚĂƚĞ�ƚƌĂŶƐĂŵŝŶĂƐĞ�(AST)�(6ϭϵ±ϭϭϮU/ů)�ĂŶd�dĞcƌĞĂƐĞ�ŽŶ�ƐĞƌƵŵ�ĂůbƵŵŝŶ�(Ϯ±Ϭ.ϭŐ/dL)�ĂŶd�ĂůkĂůŝŶĞ�phŽƐphĂƚĂƐĞ�(AP)�
(6Ϯ±ϭϬU/ů)� ůĞvĞůƐ�cŽŵpĂƌĞd�ƚŽ�C�ŐƌŽƵp�(AST=�ϭϬ8±47U/ů;�AP=�ϭϮ7±ϮϭU/ů;�AůbƵŵŝŶ=�Ϯ.ϱ±Ϭ.ϭŐ/dL,�ƌĞƐpĞcƟvĞůy).�PĞ-
ƌŝphĞƌĂů�pĂƌĂƐŝƚĞŵŝĂ�ŽŶ�dĂy�8�wĂƐ�dŝƌĞcƚůy�cŽƌƌĞůĂƚĞd�ƚŽ�ŝŶcƌĞĂƐĞ�ŽŶ�pƌŽƚĞŝŶ� ůĞvĞůƐ�ŽŶ�bƌŽŶchŽĂůvĞŽůĂƌ� ůĂvĂŐĞ�ŇƵŝd�
(BALF)�(ƌ=Ϭ.7Ϯ;�p=Ϭ.ϬϬϬϮ).�Pb+DMSO�(ϱ.8±�4.ϮŵŐ/ŵů),�Pb+ASA�(4.4±3ŵŐ/ŵů)�ĂŶd�Pb+DHA+ASA�(3.7±Ϯ.ϱŵŐ/ŵů)�bƵƚ�
ŶŽƚ�Pb+DHA�(3.ϭ±Ϯ.3ŵŐ/ŵů)�ƐhŽwĞd�hŝŐhĞƌ�pƌŽƚĞŝŶ�ůĞvĞůƐ�ŽŶ�BAL�cŽŵpĂƌĞd�ƚŽ�C�(Ϭ.Ϯ±�Ϭ.ϬϵŵŐ/ŵů).�MCP-ϭ�ůĞvĞůƐ�ŽŶ�
BAL�wĞƌĞ�hŝŐhĞƌ�ŝŶ�Pb+DMSO�(3ϬϬ±ϭ46pŐ/ŵů)�ĂŶd�Pb+DHA�(ϮϮϭ±ϭ8ϵpŐ/ŵů)�cŽŵpĂƌĞd�ƚŽ�C�(4.ϵ±Ϯ.8pŐ/ŵů)�ĂŶd�dĞ-
cƌĞĂƐĞd�ĂŌĞƌ�ĂŶd�Pb+ASA�(ϭ36±ϱ3pŐ/ŵů)�Žƌ�Pb+DHA+ASA�(ϭ44±ϭϬϵpŐ/ŵů)�ƚƌĞĂƚŵĞŶƚ.�MŽƌĞŽvĞƌ,�ŵŽŶŽŶƵcůĞĂƌ�cĞůů�
cŽƵŶƚ�ŽŶ�ůƵŶŐ�ƟƐƐƵĞ�wĞƌĞ�hŝŐhĞƌ�ŽŶ�Pb+DMSO�(4ϭ%)�cŽŵpĂƌĞd�ƚŽ�C�(3Ϭ.6%)�ĂŶd�dĞcƌĞĂƐĞd�ĂŌĞƌ�Pb+DHA�(3ϱ.ϭ%),�
Pb+ASA�(33%)�ĂŶd�Pb+DHA+ASA�(34%)�ƚƌĞĂƚŵĞŶƚ.�OŶ�ůƵŶŐ�ŵĞchĂŶŝcƐ�ĂŶĂůyƐŝƐ,�Pb+DMSO�(7Ϯ±ϭϬcŵHϮO.ŵů-ϭ)�ĂŶd�
Pb+ASA� (63±ϮϭcŵHϮO.ŵů-ϭ)� ŐƌŽƵpƐ� ƐhŽwĞd� hŝŐhĞƌ� EƐƚ,L� ĂŶd� DPϭ� (Ϭ.6±Ϭ.3cŵHϮO;� Ϭ.ϱ±Ϭ.3cŵHϮO,� ƌĞƐpĞcƟvĞůy)�
ƚhĂŶ�C� (EƐƚ�4Ϯ±6cŵHϮO.ŵů-ϭ;�DPϭ�Ϭ.4±Ϭ.ϭcŵHϮO);�DPϮ�wĂƐ�hŝŐhĞƌ�ŽŶ�Pb+DMSO�(ϭ.ϭ±Ϭ.3cŵHϮO)�cŽŵpĂƌĞd�ƚŽ�C�
(Ϭ.7±Ϭ.ϭcŵHϮO).�Pb+DHA�(Ϭ.8±Ϭ.ϭcŵHϮO)�ĂŶd�Pb+ASA�(Ϭ.ϵ±Ϭ.ϭcŵHϮO)�ŐƌŽƵpƐ�pƌĞƐĞŶƚĞd�ƌĞdƵcĞd�DPϮ�cŽŵpĂƌĞd�
ƚŽ�Pb+DMSO.�HŽwĞvĞƌ,�Pb+ASA�(Ϯϱ%)�pƌĞƐĞŶƚĞd�ƐŝŵŝůĂƌ�ƐƵƌvŝvĂů�ƌĂƚĞ�ƚŽ�Pb+DMSO�(Ϯ7%).�78%�Žf�Pb+DHA+ASA�ĂŶd�
Ăůů�Pb+DHA�ŐƌŽƵp�ƐƵƌvŝvĞd�ƵŶƟů�dĂy�ϭϱ.�CŽŶcůƵƐŝŽŶƐ:�PbNK6ϱ� ŝŶfĞcƟŽŶ�ůĞd�ƚŽ� ŝŵpĂŝƌŵĞŶƚ�ŽŶ� ůƵŶŐ�ŵĞchĂŶŝcƐ,� ůƵŶŐ�
ĞdĞŵĂ�ĂŶd� ŝŶŇƵǆ�Žf�ŵĂcƌŽphĂŐĞ�ĂŶd�půĂƐŵĂ�pƌŽƚĞŝŶƐ�ƚŽ�ƚhĞ�ĂůvĞŽůĂƌ�ƐpĂcĞ.�ASA�ĂŶd�cŽŵbŝŶĞd�ƚhĞƌĂpy�wŝƚh�DHA�
ƌĞdƵcĞd�ůĞƵkŽcyƚŽƐŝƐ,�MCP-ϭ�ůĞvĞůƐ�ŽŶ�BAL�ĂŶd�ůƵŶŐ�vŝƐcŽĞůĂƐƟc�pƌĞƐƐƵƌĞ,�ĂůƚhŽƵŐh�dŝd�ŶŽƚ�dĞcƌĞĂƐĞ�ŵŽƌƚĂůŝƚy�ĂƐƐŽ-
cŝĂƚĞd�ƚŽ�MA-ARDS. 

 

JƵůŝĂŶĞ�SŝqƵĞŝƌĂ�FƌĂŶcŝƐcŽϭ, GĂbƌŝĞů�CŽƵƚŽ�ThƵƌůĞƌ�KůĞŝŶϮ,�MĂƌcŝĂ�AŶdƌĞĂ�BĂƌŐĞ�LŽƵçãŽ�TĞƌƌĂϭ,�MĂƌcĞůŽ�PĞůĂ-
jŽ�ŵĂchĂdŽϭ� 

ϭFŝŽcƌƵz�-�FƵŶdĂçãŽ�OƐwĂůdŽ�CƌƵz,�ϮIFRJ 

ObƐĞƌvĂ-ƐĞ�ŶĂ�ĞƐqƵŝƐƚŽƐƐŽŵŽƐĞ�Ă�ƌĞĂçãŽ�ŐƌĂŶƵůŽŵĂƚŽƐĂ�cŽŵŽ�Ă�pƌŝŶcŝpĂů�fŽƌŵĂ�dĞ�ĞǆpƌĞƐƐãŽ�pĂƚŽůóŐŝcĂ�ŶŽ�hŽƐpĞ-
dĞŝƌŽ�dĞĮŶŝƟvŽ.�O�cĞŶáƌŝŽ�é�cŽŵpŽƐƚŽ�pĞůĂ�pƌĞƐĞŶçĂ�dŽ�ŽvŽ�dĞ�SchŝƐƚŽƐŽŵĂ,�cŽŵ�ƌĞƐpŽƐƚĂ�ŝŶŇĂŵĂƚóƌŝĂ�ŵĂŝƐ�pƌŽĞ-
ŵŝŶĞŶƚĞ�ŽbƐĞƌvĂdĂ�ŶŽ�İŐĂdŽ,�cŝƌcƵŶdĂdŽ�pŽƌ�céůƵůĂƐ�ŝŶŇĂŵĂƚóƌŝĂƐ�dŝƐpŽƐƚĂƐ�Ğŵ�ƵŵĂ�ŵĂƚƌŝz�ĞǆƚƌĂcĞůƵůĂƌ�ŽƌŐĂŶŝzĂdĂ�
Ğ�cŽŵpĂcƚĂ,�fŽƌŵĂŶdŽ�ƚƌêƐ�zŽŶĂƐ�dŝƐƟŶƚĂƐ.�NĂ�zŽŶĂ�pĞƌŝféƌŝcĂ,�pƌŝŶcŝpĂůŵĞŶƚĞ�ĞŶƚƌĞ�ĮbƌĂƐ�ƌĞƟcƵůĂƌĞƐ,�é�pŽƐƐívĞů�Žb-
ƐĞƌvĂƌ�hĞŵĂƚŽpŽĞƐĞ�ĞǆƚƌĂŵĞdƵůĂƌ,�ĂƚƵĂŶdŽ�dĞ�fŽƌŵĂ�Ă�cŽŵpĞŶƐĂƌ�ŽƵ�ĂƵŵĞŶƚĂƌ�Ă�ƌĞƐpŽƐƚĂ�hĞŵĂƚŽpŽéƟcĂ�dĂ�ŝŶŇĂ-
ŵĂçãŽ.�EƐƚƵdŽƐ�ĂŶƚĞƌŝŽƌĞƐ,�ŝŶcůƵƐŝvĞ�dĞ�ŶŽƐƐŽ�ŐƌƵpŽ,�já�dĞŵŽŶƐƚƌĂƌĂŵ�ƚŽpŽůŽŐŝcĂŵĞŶƚĞ�Ă�pƌĞƐĞŶçĂ�dĞ�hĞŵĂƚŽpŽĞ-
ƐĞ�ĞǆƚƌĂŵĞdƵůĂƌ�ŶŽƐ�ŐƌĂŶƵůŽŵĂƐ,�bĞŵ�cŽŵŽ�dŝfĞƌĞŶçĂƐ�ĞŶcŽŶƚƌĂdĂƐ�ŶĂ�ƌĞƐpŽƐƚĂ�hĞŵĂƚŽpŽéƟcĂ�ŵĞdƵůĂƌ� fƌĞŶƚĞ�à�
ŝŶfĞcçãŽ�ĞƐqƵŝƐƚŽƐƐŽŵóƟcĂ.�NŽ�ĞŶƚĂŶƚŽ,�à� ůƵz�dĂƐ�ŶŽvĂƐ�ƚĞcŶŽůŽŐŝĂƐ�dŝƐpŽŶívĞŝƐ�hŽjĞ,�pƌĞƚĞŶdĞŵŽƐ�dĞƚĂůhĂƌ�Ğ�ĞŶ-
ƚĞŶdĞƌ�ĂƐ�ŵƵdĂŶçĂƐ�dŽ�pĞƌĮů�hĞŵĂƚŽpŽéƟcŽ�ŶĂ�ŝŶfĞcçãŽ�ĞƐqƵŝƐƚŽƐƐŽŵóƟcĂ,�cŽŵ�ĞƐpĞcŝĂů�ĂƚĞŶçãŽ�ĂŽ�ŵŝcƌŽĂŵbŝĞŶ-
ƚĞ�dĂ�hĞŵĂƚŽpŽĞƐĞ�pĞƌŝŐƌĂŶƵůŽŵĂƚŽƐĂ�Ğ�pĞƌŝvĂƐcƵůĂƌ�hĞpáƟcĂ.�PĂƌĂ�ŝƐƐŽ,�cĂŵƵŶdŽŶŐŽƐ�ŵĂchŽƐ�SwŝƐƐ�WĞbƐƚĞƌ�fŽ-
ƌĂŵ�ŝŶfĞcƚĂdŽƐ�ŶŽ�qƵŝŶƚŽ�dŝĂ�dĞ�vŝdĂ�pŽƌ�7Ϭ�cĞƌcáƌŝĂƐ�vŝĂ�pĞƌcƵƚâŶĞĂ�Ğ�ĞƵƚĂŶĂzŝĂdŽƐ�ŶŽ�3ϱº,�4Ϭº,�4ϱº,�ϱϬº�Ğ�6Ϭº�dŝĂ�
póƐ�ŝŶfĞcçãŽ�(dpŝ).�FƌĂŐŵĞŶƚŽƐ�dĞ�İŐĂdŽ�fŽƌĂŵ�cŽůĞƚĂdŽƐ,�ĮǆĂdŽƐ�Ğŵ�fŽƌŵĂůŝŶĂ�dĞ�MŝůůŽŶŝŐ�dĞ�CĂƌƐŽŶ�Ğ�ĞŵbĞbŝdŽƐ�
Ğŵ�pĂƌĂĮŶĂ�ŽƵ�cƌŝŽpƌĞƐĞƌvĂdŽƐ�pĂƌĂ�ƐĞƌĞŵ�ƵƟůŝzĂdŽƐ�ŶĂƐ�ƚécŶŝcĂƐ�hŝƐƚŽůóŐŝcĂƐ,�cŽŵŽ�hĞŵĂƚŽǆŝůŝŶĂ�Ğ�ĞŽƐŝŶĂ,�ƐŝƌŝƵƐ�
ƌĞd�pHϭϬ,Ϯ,�pŝcƌŽƐƐŝƌŝƵƐ,�ĂůcŝĂŶ�bůƵĞ�Ğ�RĞƟcƵůŝŶĂ�dĞ�GŽŵŽƌŝ,�Ğ�dĞ�ŝŵƵŶŽŇƵŽƌĞƐcêŶcŝĂ,�cŽŵ�Ž�ƵƐŽ�dŽƐ�ĂŶƟcŽƌpŽƐ�ĂŶƟ�
Kŝ67,�MMPϵ,�ĮbƌŽŶĞcƟŶĂ,�ĂcƟŶĂ,�ScĂ-ϭ,�vWF�Ğ�CD3ϭ.�A�pĂƌƟƌ�dĞ�4Ϭdpŝ�fŽƌĂŵ�ŽbƐĞƌvĂdŽƐ�ĂůŐƵŶƐ�ŽvŽƐ�ĞƐpĂçĂdŽƐ�Ğ�
ŐƌĂŶdĞƐ� vĂƐŽƐ�hĞpáƟcŽƐ�cŝƌcƵŶdĂdŽƐ�pŽƌ� céůƵůĂƐ� hĞŵĂƚŽpŽéƟcĂƐ,� Ăůéŵ�dĞ� céůƵůĂƐ� ŝŶŇĂŵĂƚóƌŝĂƐ� chĞŐĂŶdŽ�ĂƚƌĂvéƐ�
dŽƐ�ƐŝŶƵƐŽŝdĞƐ.�AŽƐ�ϱϬdpŝ,�pƌŽŐĞŶŝƚŽƌĞƐ�ŵŝĞůŽŝdĞƐ,�ĞŽƐŝŶóĮůŽƐ�ŵĂdƵƌŽƐ�Ğ�ŝŵĂƚƵƌŽƐ�Ğ�ŶĞƵƚƌóĮůŽƐ�já�fŽƌĂŵ�ŝdĞŶƟĮcĂ-
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dŽƐ�ŶĂ�zŽŶĂ�pĞƌŝféƌŝcĂ�dŽ�ŐƌĂŶƵůŽŵĂ�Ğ�ĂŽ�ƌĞdŽƌ�dĞ�vĂƐŽƐ.�A�pƌĞƐĞŶçĂ�dĞ�ĂůŐƵŵĂƐ�céůƵůĂƐ�Ğŵ�ŵŝƚŽƐĞ�Ğ�Ă�pŽƐŝƟvŝdĂdĞ�
pĂƌĂ�Kŝ67�ŵŽƐƚƌĂƌĂŵ�qƵĞ�ĂůŐƵŵĂƐ�céůƵůĂƐ�chĞŐĂŵ�Ğ�pƌŽůŝfĞƌĂŵ�ŶĞƐƐĂ�ƌĞŐŝãŽ,�cŽŶĮƌŵĂŶdŽ�Ă�ŽcŽƌƌêŶcŝĂ�dĞ�hĞŵĂƚŽ-
pŽĞƐĞ�ĞǆƚƌĂŵĞdƵůĂƌ.�FŽŝ�pŽƐƐívĞů�ŝdĞŶƟĮcĂƌ�ĂůŐƵŵĂƐ�céůƵůĂƐ�ĞƐpĂƌƐĂƐ�ĞǆŝbŝŶdŽ�pŽƐŝƟvŝdĂdĞ�pĂƌĂ�ScĂ-ϭ,�Ž�qƵĞ�ŝŶdŝcĂ�
qƵĞ�céůƵůĂƐ�hĞŵĂƚŽpŽéƟcĂƐ�cŽŵ�Ƶŵ�ŝŵpŽƌƚĂŶƚĞ�ŐƌĂƵ�dĞ�ŝŶdŝfĞƌĞŶcŝĂçãŽ�chĞŐĂŵ�à�pĞƌŝfĞƌŝĂ�dŽ�ŐƌĂŶƵůŽŵĂ.�TĂŵbéŵ�
fŽƌĂŵ�ŽbƐĞƌvĂdŽƐ�ĂůŐƵŶƐ�ŐƌƵpŽƐ�dĞ�ŵĞŐĂcĂƌŝócŝƚŽƐ�ĞǆpƌĞƐƐĂŶdŽ�vWF,�ŝŶdŝcĂŶdŽ�qƵĞ�Ƶŵ�há�ĂůŐƵŵĂ�qƵŝŵŝŽĂƚƌĂçãŽ�
hĞpáƟcĂ�pĂƌĂ�ĞƐƐĂƐ�céůƵůĂƐ,�ŽƵ�qƵĞ�Ƶŵ�pƌŽŐĞŶŝƚŽƌ�bĂƐƚĂŶƚĞ�ŝŵĂƚƵƌŽ�ŵŝŐƌĂ�pĂƌĂ�Ž�İŐĂdŽ,�pƌŽůŝfĞƌĂ�Ğ�ƐĞ�dŝfĞƌĞŶcŝĂ�Ğŵ�
ŵĞŐĂcĂƌŝócŝƚŽƐ�ŶĞƐƐĂ�ƌĞŐŝãŽ.�A�pƌĞƐĞŶçĂ�dĞ�ŐůŝcŽcŽŶjƵŐĂdŽƐ�ácŝdŽƐ,�dĞŵŽƐƚƌĂdĂ�pĞůĂ�cŽůŽƌĂçãŽ�pŽƌ�AůcŝĂŶ�BůƵĞ�pH�
ϭ,Ϭ,�Ğ�ƚĂŵbéŵ�dĞ�ĮbƌĂƐ�cŽůĂŐĞŶŽƐĂƐ�dŽƐ�ƟpŽƐ�I�Ğ�III,�dĞŵŽŶƐƚƌĂdĂ�pĞůŽ�PŝcƌŽƐŝƌŝƵƐ,�bĞŵ�cŽŵŽ�Ă�pƌĞƐĞŶçĂ�dĞ�ĂcƟŶĂ�Ğ�
Ă�ĂƵƐêŶcŝĂ�dĞ�ĮbƌŽŶĞcƟŶĂ,�ƐƵŐĞƌĞŵ�qƵĞ�ĂƐ�céůƵůĂƐ�hĞŵĂƚŽpŽéƟcĂƐ�chĞŐĂŵ�Ă�Ƶŵ�ŵŝcƌŽĂŵbŝĞŶƚĞ�cŽŵpŽƐƚŽ�pŽƌ�ŵŽ-
ůécƵůĂƐ�dĞ�ŵĂƚƌŝz�ĞǆƚƌĂcĞůƵůĂƌ�ŝŵpŽƌƚĂŶƚĞƐ�pĂƌĂ�Ă�ĂƚƌĂçãŽ�Ğ�ŵĂŶƵƚĞŶçãŽ�dĂ�hĞŵĂƚŽpŽĞƐĞ�ŶŽ�İŐĂdŽ.�Aůéŵ�dŝƐƐŽ,�Ăů-
ŐƵŵĂƐ�céůƵůĂƐ�hĞŵĂƚŽpŽéƟcĂƐ,�ŵĂjŽƌŝƚĂƌŝĂŵĞŶƚĞ�ŶĞƵƚƌóĮůŽƐ,�ƐãŽ�cĂpĂzĞƐ�dĞ�ƐĞcƌĞƚĂƌ�MMPϵ,�ƵŵĂ�ŵŽůécƵůĂ�cĂpĂz�
dĞ�ŵŽdƵůĂƌ�Ă�ŵĂƚƌŝz�Ğ�qƵĞ�ƚĂŵbéŵ�pŽdĞ�ĂƚƵĂƌ�ŶĂ�ŵŽbŝůŝzĂçãŽ�dĞ�céůƵůĂƐ�ƚƌŽŶcŽ�hĞŵĂƚŽpŽéƟcĂƐ�pĂƌĂ�İŐĂdŽƐ�cŽŵ�
ůĞƐãŽ.�A�ĞǆpƌĞƐƐãŽ�dĞ�CD3ϭ�dĞŵŽŶƐƚƌŽƵ�Ƶŵ�ĂƵŵĞŶƚŽ�ŶŽ�ŶúŵĞƌŽ�dĞ�vĂƐŽƐ�ƐĂŶŐƵíŶĞŽƐ�dƵƌĂŶƚĞ�Ă�ŝŶfĞcçãŽ,�ŵĂƐ�ŶãŽ�
fŽŝ�pŽƐƐívĞů�dĞƚĞcƚĂƌ�pƌŽŐĞŶŝƚŽƌĞƐ�ĞŶdŽƚĞůŝĂŝƐ�Ğ,�ĂƐƐŝŵ,�cŽŶĮƌŵĂƌ�Ă�ŽcŽƌƌêŶcŝĂ�dĞ�ĂŶŐŝŽŐêŶĞƐĞ.�NĞƐƐĞ�ƚƌĂbĂůhŽ�ŶóƐ�
pƌŽpƵƐĞŵŽƐ� ĂpƌŽfƵŶdĂƌ� ŽƐ� ĞƐƚƵdŽƐ� fŽcĂdŽƐ� ŶĂ� hĞŵĂƚŽpŽĞƐĞ� ĞǆƚƌĂcĞůƵůĂƌ� pĞƌŝŐƌĂŶƵůŽŵĂƚŽƐĂ� hĞpáƟcĂ� dƵƌĂŶƚĞ� Ă�
ŝŶfĞcçãŽ�pŽƌ�SchŝƐƚŽƐŽŵĂ�ŵĂŶƐŽŶŝ�Ğŵ�cĂŵƵŶdŽŶŐŽƐ.�NŽƐƐŽƐ�dĂdŽƐ�ƐƵŐĞƌĞŵ�qƵĞ�pƌŽŐĞŶŝƚŽƌĞƐ�dĞ�ŶívĞŝƐ�dĞ�dŝfĞƌĞŶ-
cŝĂçãŽ�dŝƐƟŶƚŽƐ�ƐãŽ�ƌĞcƌƵƚĂdŽƐ�pĂƌĂ�Ž�İŐĂdŽ�dŽƐ�ĂŶŝŵĂŝƐ�ŝŶfĞcƚĂdŽƐ,�ŽŶdĞ�ĞŶcŽŶƚƌĂŵ�Ƶŵ�ĂŵbŝĞŶƚĞ�ĂpƌŽpƌŝĂdŽ�pĂƌĂ�
Ă�dŝfĞƌĞŶcŝĂçãŽ�ŵŝĞůŽŝdĞ�ƚĂŶƚŽ�ŶĂ�pĞƌŝfĞƌŝĂ�dŽ�ŐƌĂŶƵůŽŵĂ,�qƵĂŶƚŽ�ĂŽ�ƌĞdŽƌ�dŽƐ�ŐƌĂŶdĞƐ�vĂƐŽƐ.�A�pĂƌƟcŝpĂçãŽ�pŽƚĞŶ-
cŝĂů�dĞ�pƌŽŐĞŶŝƚŽƌĞƐ�ĞŶdŽƚĞůŝĂŝƐ�ĂŝŶdĂ�pƌĞcŝƐĂ�ƐĞƌ�ŵĞůhŽƌ�ŝŶvĞƐƟŐĂdĂ,�ĂpĞƐĂƌ�dĂ�ŽbƐĞƌvĂçãŽ�dŽ�ĂƵŵĞŶƚŽ�dŽ�ŶúŵĞƌŽ�
dĞ� vĂƐŽƐ� ƐĂŶŐƵíŶĞŽƐ�ŶŽ�İŐĂdŽ� ŝŶfĞcƚĂdŽ.� TĂŵbéŵ�é�ŶĞcĞƐƐáƌŝŽ� ĂƚĞŶƚĂƌ� àƐ�ŵƵdĂŶçĂƐ�ŽcŽƌƌŝdĂƐ�ŶĂ�ŵĞdƵůĂ�óƐƐĞĂ,�
Ăůéŵ� dĞ� ŝŶvĞƐƟŐĂƌ� Ž� ŐƌĂƵ� dĞ� ŵĂƚƵƌĂçãŽ� dŽƐ� pƌŽŐĞŶŝƚŽƌĞƐ� hĞŵĂƚŽpŽéƟcŽƐ� qƵĞ� cŝƌcƵůĂŵ� ŶŽ� ƐĂŶŐƵĞ� pĞƌŝféƌŝcŽ. 
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AƐ�ŵŝcŽƐĞƐ�ƚêŵ�ĞŵĞƌŐŝdŽ�ŶĂƐ�úůƟŵĂƐ�décĂdĂƐ�dĞŶƚƌĞ�ĂƐ�pƌŝŶcŝpĂŝƐ�cĂƵƐĂƐ�dĞ�ĞŶfĞƌŵŝdĂdĞƐ�hƵŵĂŶĂƐ,�pĂƌƟcƵůĂƌŵĞŶ-
ƚĞ�Ğŵ�ŝŶdŝvídƵŽƐ�ƐŽb�ƌŝƐcŽ�cŽŶƐƚĂŶƚĞ�dĞ�ŝŶfĞcçãŽ.�DĞvŝdŽ�à�ĂƵƐêŶcŝĂ�dĞ�ĞƐpĞcŝĮcŝdĂdĞ�pĂƌĂ�Ƶŵ�dĞƚĞƌŵŝŶĂdŽ�hŽƐpĞ-
dĞŝƌŽ,�ŽƐ�fƵŶŐŽƐ�ƐãŽ�cĂpĂzĞƐ�dĞ�cĂƵƐĂƌ�dŽĞŶçĂƐ�Ğŵ�ŵúůƟpůĂƐ�ĞƐpécŝĞƐ�ĂŶŝŵĂŝƐ.�EƐƚĞƐ�ŵŝcƌŽƌŐĂŶŝƐŵŽƐ�ƐãŽ�cĂpĂzĞƐ�dĞ�
ŝŶƚĞƌĂŐŝƌ�cŽŵ�hŽƐpĞdĞŝƌŽƐ�ĂŵbŝĞŶƚĂŝƐ,�cŽŵŽ�Ă�ĞƐpécŝĞ�dĞ�ĂŵĞbĂ�dĞ�vŝdĂ�ůŝvƌĞ�AcĂŶƚhĂŵŽĞbĂ�cĂƐƚĞůůĂŶŝŝ�Ğ�ŵĂcƌófĂ-
ŐŽƐ�dĞ�dŝvĞƌƐĂƐ�ĞƐpécŝĞƐ,�ĞŶcŽŶƚƌĂŶdŽ�ŶŽ�ŝŶƚĞƌŝŽƌ�dĞƐƚĞƐ,�Ƶŵ�ĂŵbŝĞŶƚĞ�pƌŽpícŝŽ�pĂƌĂ�pƌŽƚĞçãŽ,�ƐŽbƌĞvŝvêŶcŝĂ�Ğ�dŝƐ-
ƐĞŵŝŶĂçãŽ.�NŽƐƐŽ�ŐƌƵpŽ�dĞƐcƌĞvĞƵ�Ă�ŝŵpŽƌƚâŶcŝĂ�dŽ�ƌĞcĞpƚŽƌ�dĞ�ŵĂŶŽƐĞ�(MR),�ŝdĞŶƟĮcĂdŽ�ŶĂ�ƐƵpĞƌİcŝĞ�ĂŵĞbóŝdĞ,�
cŽŵŽ�ƵŵĂ�dĂƐ�pƌŝŶcŝpĂŝƐ�vŝĂƐ�dĞ�ůŝŐĂçãŽ�fúŶŐŝcĂ.�NĂ�ůŝƚĞƌĂƚƵƌĂ,�Ž�ƌĞcĞpƚŽƌ�dĞ�ŵĂŶŽƐĞ�ƚĂŵbéŵ�é�dĞƐcƌŝƚŽ�pŽƌ�ƐƵĂ�pĂƌ-
ƟcŝpĂçãŽ�ŶĂ� ŝŶƚĞƌĂçãŽ�ĞŶƚƌĞ�fƵŶŐŽƐ�Ğ�ŵĂcƌófĂŐŽƐ.�AƐƐŝŵ,�é�pŽƐƐívĞů�ĞƐƚĂbĞůĞcĞƌ�ƵŵĂ�ƌĞůĂçãŽ�dĞ�ƐŝŵŝůĂƌŝdĂdĞ�ĞŶƚƌĞ�
ĂŵĞbĂƐ�Ğ�ŵĂcƌófĂŐŽƐ,� ŶãŽ� ĂpĞŶĂƐ�pŽƌ� cŽŵpĂƌƟůhĂƌĞŵ�pƌŽpƌŝĞdĂdĞƐ�dĞ�ĞƐƚƌƵƚƵƌĂ� cĞůƵůĂƌ,�ŵŽƟůŝdĂdĞ,� ĮƐŝŽůŽŐŝĂ� Ğ�
cĂpƚƵƌĂ�pŽƌ�ĞŵŝƐƐãŽ�dĞ�pƐĞƵdópŽdŽƐ�Ğ�fĂŐŽcŝƚŽƐĞ,�ŵĂƐ�ƚĂŵbéŵ�pĞůŽ�ƐĞŵĞůhĂŶƚĞ�ŵĞcĂŶŝƐŵŽ�dĞ�ŝŶƚĞƌĂçãŽ�cŽŵ�ŵŝ-
cƌŽƌŐĂŶŝƐŵŽƐ,�ĂpŽŶƚĂŶdŽ�pĂƌĂ�pŽƐƐívĞů�ĞvŽůƵçãŽ�cŽŶvĞƌŐĞŶƚĞ�dŽƐ�ƌĞcĞpƚŽƌĞƐ�ĞŶvŽůvŝdŽƐ.�DŝĂŶƚĞ�dŝƐƐŽ,�ŝŶvĞƐƟŐĂŵŽƐ�
ĂƐ�pƌŽƚĞíŶĂƐ�dĞ�ƐƵpĞƌİcŝĞ,�pƌĞƐĞŶƚĞƐ�Ğŵ�A.�cĂƐƚĞůůĂŶŝŝ�Ğ�ŵĂcƌófĂŐŽƐ�ŵƵƌŝŶŽƐ,�ĂĮŵ�dĞ�ĞŶcŽŶƚƌĂƌ�pŽƐƐívĞŝƐ�cĂŶdŝdĂƚŽƐ�
à�ƌĞcĞpƚŽƌĞƐ�dĞ�ĂůƚĂ�ĂĮŶŝdĂdĞ�cŽŶƚƌĂ�ŵĂŶŽpƌŽƚĞíŶĂƐ�Ğ�ŵĂŶĂŶĂƐ�dĞ�pĂƌĞdĞ�cĞůƵůĂƌ�fúŶŐŝcĂ.�IŶŝcŝĂůŵĞŶƚĞ,�ĂpóƐ�bŝŽƟŶŝ-


