




https://pubmed.ncbi.nlm.nih.gov/41255188/
https://pubmed.ncbi.nlm.nih.gov/41255188/

30 3 o 0o
\ BCE 8¢ a3 ONY° «%e (ENJJ
3u@® @ n° AYs8 VOY ( @BV5 N

0 DQ SRIA 1P HZ RINV GHVRUEH FKDQIH DV D @HDUSWIRFHW P RYIQU
ILRP SLIREGP \R VROWRQ ILRP IQWEELON \R VEEION ,Q SUDPWNFH
HVSHAD® L1Q FROM WRI FUMY M VWPV UHVSRQG GlLIHHOWD

7KHP HVD WG P HQWRQHG DERYH \KRZ V WDWHVOHOFH XQ RGV DRRW
LOMUIFRQQHAMG A VWP V|, QEYIGXDY LHDMRQVKISY DQG HOYLRQP HOW
LQI OHQPH HDFK RWHUFRQWDXRXV®  6WHW LQ RQH DUHD DITHRW WH RWHLY
6\ WP \/ DLH FROWEQWD DWWV 6\BELON GIMXSWRQ DG UHQHZ DADWH
SUVHOADWNH VDP HWP H &RQGMRQV VKIWDQG UHVSROVHY HP HUH

Z IWIQ WRVH FRQGIMRQY ,Q WL FRQM WUHMOHQAH GHVFUEHV WH DELOW
R P DIQWIQ VX | EHQMARELON DOG FRQQHPARQ R FROWDXH I XQPARQQJ
Z KB DEDSW VR FKDQIH
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$ FHOADAQUIKWURP WH P HVD \AXG\ IV WDWIHVOHORH GHYHBSV DRLRW
WUHH IQMUFRQQHAMG BIYHY
, QGLYLGXDCFDSDFIMIHV VXFK DV IHIXOMRQ RUHQWMRQ DQG P HDQIQJ
P DNQJ
5 HIVIRQDOSLRFHWHV VIXAK DV WKMWXSSRUVDQG FR UHIXOWRQ
BRFLRFX@XLDOG\ QDP LFV VIXFK DV VKDUHG QDUDAYHV IGHOMY DQG
FX@YUDCSLDPWAHY

7KHVH GIVHY DUH DZ D\ VIOMIDPAD) : KHQ IOGIYIGXDY DUH P RUH UHIXOWC

LHDARQWKLISV EHFRP HP RUHREG! 6\IE®! LHDARQUKLSY VXSSRUNMRQIH.
LOMMWRQY 6KDUHG P HDQIQJ VWHQIWHQY FRPAYH RUHQBMRQ 7KH

3 RANHVB LRMPKLI K@ KW WDVWKHVH SURFHWHY DOR XQIRG DALRW WP H
3DWALDV R VWHW DQG UHVIAHQRH FDQ EH FDULIHG DRRW JHQHIDARQY DQG
H SUHWHG LQ EHKDYIRU FX@XUH DQG LOMMWRQDAG QOP BV © RUINQJ Z W

UHMOHOFH WHHRWH LOFOGHY Z RINQJ Z W ERW SURVHQWFRQGMRQV DQG
LOKHUMMG SDAMUDV R WH SDWWXFK DV KMRUEDADQG FRPWYH WDXP D
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5 HMOHQFH LV RIWQ GHVAUEHG DV FRSIQ) RUDGDSWY $ GHHSHUXQGHIARQGEQJ
LOFOXGHV WH FDSDAW VR UHP DIQ 1Q FROWIPVWZ IWK GLLILEXGV $VWKH LQGLYLGXDOBIYHO
UHMOHQAH GHYHBSV WURXIK SUVHQRH ([ SHUHQRHV R VWHW DQG WDXP D ®DYH
WDFHVIQWH ERG. DQG QHUYRXV M VWP $ YRIGDQRH FDQ BDG \R [ LDIP HQEMRQ RYHU
WP H 5HVIOHQRH JURZ VWWURXJIK \WH DELOV VR \WWEA SUAVHQAZ W H SHUHQRH HYHQ

Z KHQ MY FKDBHQIIQI 7KLY VXSSRUN JWDGXDCSURFAHWIQI DQG IQMIUDARQ 7KHZ RWN
Rl 7KRP DV+ YEQHP SKDM] HV WDWKLY FDSDAW FDQ EH GHYHBSHG ,WQYROHV
GDLOQ) \R UHP DIQ FRQOHAMG \R RQHVHDIQ P RP HONVR! LOMQUW $VWKH \VDP H

WP H LQGIYIGXDOFDSDAW LV \KDSHG B\ FRQWM W6ERADMIDQG VWKRAMUDOFRQGIRQY
IQOHFHKRZ P XFK SUHVHQPH LV DYDIDE®! ) DRRWY/ VIXFK DVIQHTXDOW H FOMRQ
DQG DFFHW VR UIVRXUAHV DITHRWKRZ. SHRS®!H SHUHQPH DQG UHVSRQG VR VIRHW
6WHQIWHQLQ) UHV@HQRH DVWKLY BIVHAQFGGHY GHYHBSIQ) WH FDSDAW IRU
SUHVHQRH Z KIB1 DOR UHFRIQL 1QJ WH FRQGIMRQV WDWXSSRUNRUTP MW
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/ HDGHLY DUH L.QRUHDMQI® Z RINQJ 1Q HOYILRQP HOW WDWDUH XQWEE®! IDWMP RYIQJ
DQG HP RWRQD® GHP DQGEIQI $VWKH UHIVIRQDOBIYHO UHMOHQFH GHYHBRSV WILRX K
WH TXDIV Rl FRQOHPARQ Z IWIQ JURXSV DQG FRP P XQWAV 7KH P HVD WXG
1 A RQHQD HWDO VKRZ \V WDWHQYILRQP HQW \KDSH UM@HQPH DQG
GDGHUKIS SO VDN LRGIQ\KDSIQJ WIHVH HOILRQP HOW 2 QHRI WHP RW
IP SRUBQWBDGHUKLS FDSDAMA 1V WH DELON VR UHP DIQ SUHVHQMWKQGHUSUHWXUH
© KHQ ®DGHY DLIH JWIRXQGHG MWXSSRUN FBDUHUWIONQ) P RUHAE®!
FRP P XQEDWRQ DQG VIWRQIHUWKWWZ IMIQ WH VRADAIHG 7KH 3RANHVB LRMPW
GHVRUEHV WL DV UHVLOHQWS UHVHQFH LQ UHDVMRQWKLS  \WH DELON \R \MA
HP ERGIHG DQG FRQQHAMG Z WY RWHLY [Q FKDTHQILQ) VWWDARQY / HDGHUKILS [Q WD
FROM VEHFRP HVDIRWP Rl FXVRGIDOWKIS

KRGBLQJ FROMDXIW Z KIGI FKDQIH XQ RGV

WD\ LQJ Z MY \WQURQ UDWHUWDQ DYRIGIQT W

VXSSRUAQI SUIRFHWHV IQWMDG Rl IRUAQJ TXIENVROMRQV

TKURXIK WHVH FDSDRWAY GDGHY KHS UHIXOW WH VRADOIHG 7KLY WA \WHQV

FR UHIXOMRQ WXWWDQG WH DELOW Rl JURXSV R UHP DIQ FRQHAMG I VR
WHW 7 KHVH FDSDFIMIHV FDQ EH SUDPEHG DQG GHYH®RSKG RYZ A
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$IWMUGMXSWRQ P DQ. RUDQ] DARQVIRFXVRQFRP P XQEDWRQ VDM LV VR UHRUH
FOUW DQG GLHAMRQ $VWKMH VRALRFX O UDOBIYHOURM@HQRH GHYHBSVWURXIK VKDUHG
P HDQQJ 0 HDQQJ IRWP VWIRXIK FRQYHIDARQY VKDUHG H SHUHQRHV DQG IQIRWP DO
IOMSUAEMRQY WDNALFXOW Z IWIQ DV VMP - 7TKHP HB VIXG. KLIKQIKW \WDAMHVH
SUIRFHWHV\KDSHKRZ. JURXSV XQGHUMIQG DOG LOWMI DM GMXSWRQ &XEMUDO

CDUDWHY 1IGHOWY DG FRGARYH P HP RY SURYIGH RUHQMRQ IQ WP HVRI XCQRHIROQW
: KHQWHUH LV DJDBS ERE HHQRIIADARP P XQEDWRQ DQG OYHG H SHUHOAH

ILDIP HQWMRQ FDQIQRUHDVH ,QRUP DADUDWHY FRQUDXHVR IRUP UHIDLEBIWR!
IRUP DP HADJIQ)

$ P RUHHIHARYH DSSURDAK |RPXVHV RQ MAMQIQ) DG BDLIQ) DAKH BIYHIR! WH
VNP

QRVIFLQJ KRZ SHRS®! GHVFUEH WHUH SHUHQAH

LGHQW\ LQJ SDWIHURV IQ HP HILQJ QDULDWYHV

FUHDVIQJ VSDFHV I RUMKDIHG UH BIFARQ DQG GIDRIXH

7KH 3RANHB LRMIPWHP SKDV] HY WDWARKHUHQPH GHYHRSY RYHUMP. H WILRXIK WIHVH
SURAHWHV DQG FRQWDXHG BDLQIQ) © KHQ M VMP VVDUH DEGIVR OAMQ R

WHP VHOHV \KDUHG P HDQUQJ FDQ HP HLIH WDWH BFW UHDDW DQG VXSSRUN
FROPWH RUHQBIRQ
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7KH 3RANHWB LRWIPADUIXHV IRUD FRP SB[ Mt MP [E DSSURDAK R UHVIOHORH
3ROAHV FDQ VXSSRUNKLY E\ LOMIUDWY] P XGSG!I GIP HMRQVRI KXP DQ

H SHUHOAH VWHQIWHQIQ) UHDMRQDCHOYLRQP HQW DQG DGGLHMQI VWXPMLDO
FROGMRQV

7KLV IQFOGHV IQYHVWD 1Q BDGHUKLS GHYHBSP HOMXSSRUMY FRP P XQW
EDVHG SIRFHWHV DQG DI QQI UHMOHQAH Z RINZ WY ELRDGHUVRADADQG

HFRQRP IE SRTA

5HMOHQFH JURZ V1IQ VA VWPV Z KHUH SHRS®! KDYH WH FDSDAW R FRQOHPWWH
VSDFH VR SIRAHW DQG WH FRQGIMRQV VR SDUNASDWM
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7KHH VD JURZ IQ) QHHG | RUSIDPVIFDCSDVIKZ D\ V DQG GDUQLQI WDW
WDQVDW WHVH QW KW IQUWR UIHDOFDSDAW / HDGHLY DQG SUDPMARQHLY [Q
LOMUODARQDARLI DQL] DMRQV 1 * 2 V DQG JRYHUP HQADH IQRIHDVQI®

Z RINQJ IQFRP SB[ HQYILRQP HOW WDWHT XLLH P RUH WDQ \WFKQIEDO

H SHUNH 7KH QHHG WH DELOV VR W\ SUMVHOWKQGHUSUHWXUH UHDWM
DFLRW GLLIHIHOPHV DQG Z RINHITHPRYHO Z W G\ QDP LE VA VMP V

7KH 3RANAVB LIRMRW 5 FMOHORH 3WRIWDP. SURYIGHV D VWWKRMXUHG DSSURDRK
VR GHYHBSIQ) WHVH FOSDAWAV E\ 1IOMIWDKY] IHAVHDURK  IOFXGIQ] WH
PHBWYG 11LROHUIDHADO Z W SUDRANH EDVHG P HIWRGVIRU

Z RINQJ DRIRW LQGIYIGXDOUHDMRQDODQG Vi VWP LE BIYHY

$ NH\ DSS@FDVRQ RI VKLV DSSURDFK FDQ EH VHHQ LQ VIKH 8 NUDLOH

5 HLOHQFH 3LRIWDP  GHYHRSHG 1Q UHVSRQWH R WH RQIRIQJ IP SDFWR
WH 5XWDQ IQYDMRQR! 8 NDIQH 7KLV SURIUDP VXSSRUNV\ RXQJ DGXAV1Q
FROGMRQVRI SIRBRQIHG WHW DQG XQFHUBIQN WARP EIQHVWDIQQJ 1Q
QHURXVVA VWP LHIXOMRQ DQG WDXP D LOWI UDWRQ Z W LHDWRQDO
SUDPWEHV WDWAMHQIWHQ WXVAFR LHIXOMRQ DQG FRIERIDARQ Z WIQ
JURXSV

3DUNASDQW GHYHBRS \WH FOSDAW R

WHP DLOQ JLIRXQGHG DQG SUHVHOWQ KLIK IQWQMW HQYLLRQP HQW
VXSSRUNRVIKHUY Z MMRXVWEHFRP 1QJ RYHZ KHB HG RUGMHQIDIHG

| DFLOVIDVA FROWAUXPVlYH GLDARI XH DQG VKDUHG P HDQIQJ P DNQJ

QDYWIDM FRP SO IW Z KIB! P DQWMIQQ) FRKHHQAH IQ WHUZ RN
FROM W

7KHSUWRIWDP DOR HP SKDV] HV VFDDELON \WURXJ K @FDIFDSDAW EXIGIQ)
04 WDIQIQJ P XAS@HY Z IWIQ 8 NDIQIDQ LOMMWRQY DQG FRP P XQUAHV
UHMOHQPH SUDPWAHV FDQ EH HP EHGGHG 1Q HGXFDWRQ M VMP V/

RU DQL DMRQDCFX@MUHV DQG FRP P XQW QHE RUINY 7KLY FUHDMV
FROWOXIW DQG UHQ RUAHY UHMOHQAH QRVRQD DVIKH IQGIYIGXDABIYHOEXW
DALRW UHDMRQDDQG VRAHVEOA VIMP V/
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7KHP HVB WG VKRZ V\WDAHMOHOAH GHYHBSV WULRXIK
LOMUFRQOHAMG i VWP V' LOGIYIGXDOUHDMRQDOFX@UDODQG VIAKRMUDO
5 HMOHQPH GHVRUEHY WH FDSDAW VR P RYH WURXJK GIMXSWRQ Z KB

P DOMIQQ) FRKHHOPH DQG FROAMXIW R IGHQWMY ' HYHBSIQD WL
FDSDAW UHT XILHY DAMQWRQ VR ERW KXP DQ GHYHB'SP HQADQG WH

FROGMRQV 1Q Z KIFK SHRSEGI O'HDQG ZRWN

5HMOHOAH WHHRWH IV HP EHGGHG 1OV MP V DQG VWHQIWHOHG

WURXIK IHDWRQDCSLRFHWHY FX@YUDCP HDQIQJ P DNQJ DQG RQIRIQJ
Z RINVRZ DUG VRADOMMWAH DQG FRGPWYH KHDI ,Q DWP HRI LOFUHDMQJ

IOWEELON WH TXHWRQ EHFRP HVKRZ Z H EXI@ \WH FDSDAW \R \AA
SUHVHQWFRQOHAWG DQG LHVSRQYH Z WIQ FRP S IW

7KH 3 RFNHWS LRMIPAY 5 HVLOHQFH 3LRIWDP Rl 1HUY D SLDFIFH EDVHG
SDVIKZ D\ IRUVKLYZ RIN  VXSSRUARQJ GIDGHUY DQG SUDFIMRQHUY VR
GHYH®S JIRXQGHG SUHVHOFH UHIMRQDCDZ DUHQHW DQG VIKH
DELOW VR HQIDIHZ WK Vi WHP VIQ P RURQ W/ DQ IOYMDARQ \R
SDUAASDM LQ EXIGIQ] FRKHIHQAH Z WIQ RXUHOHV 1Q RXU
LHDAWRQWKISY DQG DRLRW WH i VAMP VZ H DUH SDUAR!
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