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Background:� 9�SBZ� JNBHJOH� IBT� CFFO� UIF� NPTU

JNQPSUBOU� BOE� XJEFTQSFBE� EJBHOPTUJD� UPPM� JO� .FEJDJOF
PWFS� UIF� MBTU� DFOUVSZ�� %FTQJUF� JUT� IVHF� TVDDFTT
� GPS
FYBNQMF� JO� JNBHJOH� CPOF� TUSVDUVSF
� 9�SBZ� EJBHOPTUJDT
VMUJNBUFMZ� SFBDIFT� JUT� MJNJUT� JO� UIF� FYBNJOBUJPO� PG� TPGU
UJTTVFT
�TVDI�BT�TNBMM�UVNPVST�JO�IFBMUIZ�UJTTVFT
�MVOHT�PS
BSUJDVMBS�DBSUJMBHF��.PSFPWFS
�NFEJDBM�EJBHOPTUJD�JNBHJOH
SFRVJSFT� IJHI� DPOUSBTU� BU� MPX� SBEJBUJPO�EPTF�� B� DPOEJUJPO
UIBU� PGUFO� MJNJUT� UIF� TFOTJUJWJUZ� PG� UIF� NFUIPE�� *O� UIJT
TDFOBSJP
� UIF� BQQMJDBUJPO� UP� CJPNFEJDBM� JNBHJOH� PG
DPIFSFOU� 9�SBZ� QIBTF�DPOUSBTU� JNBHJOH� 	1$*
� NFUIPET

XIJDI�FYQMJDJUMZ�VUJMJTF�UIF�XBWF�DIBSBDUFS�PG�9�SBZ�MJHIU

IBT�BUUSBDUFE�B�WJWJE�JOUFSFTU�JO�NFEJDBM�JNBHJOH�

Material and methods�� 1$*� FNQMPZT� UIF� EVBM� QSPQFSUZ
PG�9�SBZT�PG�CFJOH�TJNVMUBOFPVTMZ�BCTPSCFE�BOE�SFGSBDUFE
XIJMF�QBTTJOH� UISPVHI�B� UJTTVF��%JGGFSFOU�1$*�NPEBMJUJFT
IBWF� CFFO� EFWFMPQFE� 	CBTFE� PO� 9�SBZ� JOUFSGFSFODF� PS
EJGGSBDUJPO�NFDIBOJTNT
��5IF�QSPEVDFE�JNBHF�DPOUSBTU�JT
B� DPNCJOBUJPO� PG� 9�SBZ� BCTPSQUJPO
� SFGSBDUJPO� BOE
VMUSB�TNBMM�BOHMF�TDBUUFSJOH��8IPMF�PS�QPSUJPOT�PG�IVNBO
UJTTVFT� TVDI� UVNPVS�CFBSJOH� CSFBTUT
� QBUIPMPHJDBM� MJWFST
BOE� PTUFPBSUISJUJD� KPJOUT� QSPWJEFE� CZ� UIF� -VEXJH
.BYJNJMJBOT� 6OJWFSTJUZ� 	-.6
� 1IBUPMPHZ� BOE� 'PSFOTJD
NFEJDJOF� EFQBSUNFOUT
� XFSF� JNBHFE� JO� DPNQVUFE
UPNPHSBQIZ� 	$5
� NPEF�� #MJOEFE� SBEJPMPHJTUT
RVBOUJUBUJWFMZ�FWBMVBUFE�UIF�WJTVBM�BTQFDUT�PG�UIF�1$*�$5
JNBHFT� XJUI� SFTQFDU� UP� TIBSQOFTT
� DPOUSBTU� BOE� UIF
EJTDSJNJOBUJPO� PG� EJGGFSFOU� TUSVDUVSFT�UJTTVFT�
*3#�BQQSPWBM� GPS� UIJT� TUVEZ� XBT� HSBOUFE� CZ� UIF� FUIJDT
DPNNJUUFF�PG�UIF�-.6�

Results:� -PX� EPTF
� IJHI� SFTPMVUJPO� 1$*�$5� JNBHFT� PG
DMJOJDBMMZ� JOUFSFTUJOH� TQFDJNFOT� XFSF� PCUBJOFE�
$PNQBSBUJWF�TUVEJFT�JO�XIJDI�1$*�JNBHFT�XFSF�DPSSFMBUFE
UP�SFTVMUT�QSPEVDFE�XJUI�DMJOJDBM�EJBHOPTUJD�JNBHJOH�UPPMT
	J�F�� $5� TDBOT
� NBHOFUJD� SFTPOBODF� JNBHJOH
� IJTUPMPHZ
�
5IF�SBEJPMPHJDBM�CMJOEFE�FWBMVBUJPO�TIPXFE�B�TUBUJTUJDBMMZ
SFMFWBOU� EJGGFSFODF� JO� JNBHF� RVBMJUZ� JO� 1$*�$5� BHBJOTU
DPOWFOUJPOBM�EJBHOPTUJD�JNBHFT�

Conclusions:� 1$*�$5� FOBCMFT� EFQJDUJPO� PG� GJOF� UJTTVF�
DIBOHFT� QSFWJPVTMZ� OPU� EFUFDUBCMF� CZ� DPOWFOUJPOBM�
EJBHOPTUJDT� UFDIOJRVFT��3FTVMUT� TVHHFTU� UIBU� 1$*�$5� IBT�
UIF� QPUFOUJBM� PG� CFDPNJOH� B� WBMVBCMF�NFUIPE� JO� DMJOJDBM

JNBHJOH�QSPWJEJOH�B��%�JOWFTUJHBUJPO�PG�XIPMF�TQFDJNFOT
BOE�RVBTJ�IJTUPMPHJDBM� JOGPSNBUJPO�PG� UJTTVFT�BU�DMJOJDBMMZ
DPNQBUJCMF� EPTFT�� *O� BEEJUJPO
� 1$*� NBZ� SFQSFTFOU� B
QPXFSGVM� UPPM� JO� BOJNBM� NPEFMT� JOWFTUJHBUJPOT� BMMPXJOH
GPS� UIF� MPOHJUVEJOBM� GPMMPX� VQ� PG� DBODFS� FWPMVUJPO� PS
UIFSBQFVUJDBM�FGGFDUT�

� QIBTF� DPOUSBTU� JNBHJOH
� MPX� EPTF� DPNQVUFE
UPNPHSBQIZ
�IJHI�SFTPMVUJPO�JNBHJOH


