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&RP R DTXHFLPHQWR QR VHWRU GD FRQVWUXomR FLYLO�

DV LQG~VWULDV GH FHUkPLFD YHUPHOKD GD UHJLmR GR

&DULUL�&( WHYH XPD DOWD QD SURGXomR GRV

SURGXWRV� UHVXOWDQGR HP XP DXPHQWR QR

FRQVXPR GH PDWpULDV�SULPDV H WRUQDQGR�VH XP

GRV VHWRUHV TXH PDLV JHUDP UHVtGXRV QD UHJLmR� 2

DXPHQWR QD TXDQWLGDGH GH UHVtGXR VH Gi

SULQFLSDOPHQWH SHOD IDOWD GH PmR GH REUD

TXDOLILFDGD� SRXFD WHFQRORJLD H IDOWD GH FRQWUROH

GH TXDOLGDGH� RV TXDLV YrP FRQWULEXLQGR SDUD D

REWHQomR GH SURGXWRV FRP SURSULHGDGHV DTXpP

GR HVSHUDGR H TXH� HP PXLWRV FDVRV� QmR DWHQGHP

jV QRUPDV WpFQLFDV� ILFDQGR LQYLiYHLV SDUD R

FRQVXPR H DFDUUHWDQGR� GHVWD PDQHLUD� HP

HOHYDGDV SHUGDV GH SURGXWRV� JHUDQGR XPD

TXDQWLGDGH GH UHVtGXR PXLWR JUDQGH� $ JHUDomR

GH UHVtGXRV WRUQD�VH XP DJUDYDQWH DLQGD PDLV

LQWHQVR TXDQGR� JUDQGH SDUWH GR UHVtGXR QmR

UHFHEH GHVWLQDomR FRUUHWD� VHQGR ODQoDGRV QD

QDWXUH]D� DRV UHGRUHV GD SUySULD IiEULFD RQGH�

SRVVLYHOPHQWH� GHYHULD VHU XPD iUHD GH

SUHVHUYDomR DPELHQWDO SHUPDQHQWH� (VVH HVWXGR

WHYH FRPR REMHWLYR DYDOLDU D LQVHUomR GR UHVtGXR

QD SUySULD PDVVD DUJLORVD SDUD SURGXomR GRV

SURGXWRV FHUkPLFRV HP VXEVWLWXLomR D DUJLOD

PHQRV SOiVWLFD �PDJUD�� FRPR IRUPD GH GLPLQXLU

R LPSDFWR DPELHQWDO LUUHYHUVtYHO FDXVDGR SHOR

GHVFDUWH LQGLVFULPLQDGR GR UHVtGXR� $ SDUWLU GD

DQiOLVH GDV SURSULHGDGHV ItVLFDV� TXtPLFD H

PHFkQLFD HVWXGDGD� D DGLomR GR UHVtGXR QD

PDVVD FHUkPLFD HP VXEVWLWXLomR D DUJLOD PHQRV

SOiVWLFD �PDJUD� PRVWURX�VH IDYRUiYHO SDUD

SURGXomR�GH�WLMRORV�

�ÞłÞƪźÞƂ̨úħÞƪć̏ GHVHQYROYLPHQWR VXVWHQWiYHO�

UHVtGXR��FHUkPLFD�YHUPHOKD��UHJLmR�GR�FDULUL���&(�

�ƓƋħŕź ̨ 'RFWRU 7HDFKHU RI )HGHUDO 8QLYHUVLW\ GR
&DULUL���8)&$�±�%UD]LO

̨ *UDGXDWH�RI�)HGHUDO�8QLYHUVLW\�RI�&DULUL�±�8)&$
̨ *UDGXDWLQJ RI )HGHUDO 8QLYHUVLW\ RI &DULUL�

8)&$

��¢¯���¯

7KH KHDWLQJ XS LQ WKH FLYLO FRQVWUXFWLRQ VHFWRU�

WKH UHG FHUDPLF LQGXVWULHV LQ WKH &DULUL�&(

UHJLRQ KDG DQ LQFUHDVH LQ WKH SURGXFWLRQ RI

SURGXFWV� UHVXOWLQJ LQ DQ LQFUHDVH LQ WKH

FRQVXPSWLRQ RI UDZ PDWHULDOV DQG EHFRPLQJ RQH

RI WKH VHFWRUV WKDW JHQHUDWH PRUH ZDVWH LQ WKH

UHJLRQ� 7KH LQFUHDVH LQ WKH DPRXQW RI ZDVWH LV

PDLQO\ GXH WR WKH ODFN RI TXDOLILHG ODERU� OLWWOH

WHFKQRORJ\ DQG ODFN RI TXDOLW\ FRQWURO� ZKLFK

KDYH FRQWULEXWHG WR REWDLQLQJ SURGXFWV ZLWK

SURSHUWLHV EHORZ H[SHFWDWLRQV DQG ZKLFK� LQ

PDQ\ FDVHV� GR QRW PHHW WKH WHFKQLFDO VWDQGDUGV�

PDNLQJ LW XQIHDVLEOH IRU FRQVXPSWLRQ DQG WKXV

UHVXOWLQJ LQ KLJK SURGXFW ORVVHV� JHQHUDWLQJ D

YHU\ ODUJH DPRXQW RI ZDVWH� 7KH JHQHUDWLRQ RI

ZDVWH EHFRPHV DQ HYHQ PRUH LQWHQVH

DJJUDYDWLQJ IDFWRU ZKHQ� D ODUJH SDUW RI WKH

ZDVWH GRHV QRW UHFHLYH WKH FRUUHFW GHVWLQDWLRQ�

EHLQJ WKURZQ LQWR QDWXUH� DURXQG WKH IDFWRU\

LWVHOI� ZKLFK SRVVLEO\ VKRXOG EH DQ DUHD RI

SHUPDQHQW HQYLURQPHQWDO SUHVHUYDWLRQ� 7KLV

VWXG\ DLPHG WR HYDOXDWH WKH LQFOXVLRQ RI WKH

UHVLGXH LQ WKH FOD\H\ PDVV IRU WKH SURGXFWLRQ RI
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FHUDPLF SURGXFWV� UHSODFLQJ OHVV SODVWLF �OHDQ�

FOD\� DV D ZD\ WR UHGXFH WKH LUUHYHUVLEOH

HQYLURQPHQWDO LPSDFW FDXVHG E\ WKH

LQGLVFULPLQDWH GLVSRVDO RI WKH UHVLGXH� )URP WKH

DQDO\VLV RI WKH SK\VLFDO� FKHPLFDO DQG

PHFKDQLFDO SURSHUWLHV VWXGLHV� WKH DGGLWLRQ RI WKH

UHVLGXH WR WKH FHUDPLF PDVV LQ UHSODFHPHQW RI WKH

OHVV SODVWLF �OHDQ� FOD\ SURYHG WR EH IDYRUDEOH IRU

WKH�SURGXFWLRQ�RI�EULFNV�

_ćƱƫŕźāƂ̏ VXVWDLQDEOH GHYHORSPHQW� UHVLGXH� UHG
SRWWHU\��FDULUL�RI�UHJLRQ�±�&(�

N̮ Nk¯�t$¶ �t

$ LQG~VWULD GH FHUkPLFD YHUPHOKD QR %UDVLO

FRUUHVSRQGH D ���� GD ,QG~VWULD GD &RQVWUXomR

&LYLO� VHJXQGR D $VVRFLDomR 1DFLRQDO GD ,QG~VWULD

&HUkPLFD
>�@
� $ PHVPD DVVRFLDomR UHODWD TXH Ki

DSUR[LPDGDPHQWH ����� FHUkPLFDV H RODULDV QR

%UDVLO UHVSRQViYHLV SRU ��� PLO HPSUHJRV GLUHWRV

H ��� PLO GH LQGLUHWRV� JHUDQGR XP IDWXUDPHQWR

DQXDO GH 5� �� ELOK}HV
���
� 1R (VWDGR GR &HDUi�

FRPR XP WRGR� H[LVWHP DSUR[LPDGDPHQWH� ���

IiEULFDV GH SURGXWRV GH FHUkPLFD YHUPHOKD HP

DWLYLGDGH� GLVWULEXtGDV QD VXD PDLRULD HP SHOR

PHQRV �� PXQLFtSLRV
>�@
� $WXDOPHQWH� H[LVWH FHUFD

GH GRLV $UUDQMRV 3URGXWLYRV ORFDLV QR &HDUi� XP

FHQWUDGR QR PXQLFtSLR GH 5XVVDV H RXWUR QR VXO

GR (VWDGR� QD UHJLmR FRQKHFLGD FRPR 5HJLmR GR

&DULUL� 1D UHJLmR GR &DULUL� HVVH Q~PHUR FKHJD D

DSUR[LPDGDPHQWH �� HPSUHVDV
>�@
� VHQGR HVWDV

LQG~VWULDV GH PLQHUDLV QmR PHWiOLFRV�

FDUDFWHUL]DGD FRPR LQG~VWULD QDWLYD GD UHJLmR�

WHQGR XPD HVWUXWXUD GH JHVWmR PDUFDGDPHQWH

IDPLOLDU� RQGH D SUHVHQoD GDV PLFUR H SHTXHQDV

RODULDV DLQGD VmR LPSRUWDQWHV� 2 SURFHVVR GH

IDEULFDomR� QD PDLRULD GDV IiEULFDV� p VLPSOHV�

HQYROYHQGR D PLVWXUD GH GRLV WLSRV GH DUJLODV

�DUJLOD PDLV SOiVWLFD �JRUGD� FRP DGLomR GH XPD

DUJLOD PHQRV SOiVWLFD �PDJUD�� FRP iJXD H

SDVVDQGR SRU XPD H[WUXVRUD� 6HJXQGR &DUYDOKR
>�@
�

R SURFHVVR HP VXD WRWDOLGDGH� QD PDLRULD GDV

FHUkPLFDV� QmR WHP FRQWUROH HILFD]� H Ki LPHQVDV

SHUGDV HP WRGDV DV VXDV IDVHV� 2V PDWHULDLV

FHUkPLFRV HVWmR HQWUH DTXHOHV PDLV

WUDGLFLRQDOPHQWH XWLOL]DGRV QD FRQVWUXomR FLYLO� $

LQG~VWULD GD FHUkPLFD HVWUXWXUDO RX YHUPHOKD p

XPD DWLYLGDGH GH EDVH DR SRVVLELOLWDU D FRQVWUXomR

FLYLO� HP JHUDO� GHVGH SURGXWRV PDLV VLPSOHV DRV

PDLV�VRILVWLFDGRV�

$WXDOPHQWH� Ki XPD JUDQGH TXDQWLGDGH GH

LQG~VWULDV GH FHUkPLFD YHUPHOKD QD UHJLmR GR

&DULUL� GHYLGR DR EDL[R FXVWR GR LQYHVWLPHQWR

LQLFLDO H D IDFLOLGDGH GH PDWpULD�SULPD HQFRQWUDGD

SDUD HVVH ILP� (QWUHWDQWR� ERD SDUWH GR SURGXWR

ILQDO GHVVDV HPSUHVDV QmR DWHQGH jV QRUPDV

HVSHFLILFDGDV GH TXDOLGDGH H DLQGD SRVVXHP RV

tQGLFHV GH SURGXWLYLGDGH EDL[RV� 2V SULQFLSDLV

PRWLYRV SDUD HVVD SUREOHPiWLFD VmR� D IDOWD GH

PmR�GH�REUD TXDOLILFDGD� GHVFRQKHFLPHQWR GD

PDWpULD�SULPD H D IDOWD GR FRQWUROH GH TXDOLGDGH

GRV SURGXWRV� &RQVHTXHQWHPHQWH� Ki LPHQVDV

SHUGDV GH SURGXWRV TXH UHVXOWDP HP XPD JUDQGH

TXDQWLGDGH GH UHVtGXRV JHUDGRV� (P LQG~VWULD GH

FHUkPLFD YHUPHOKD� VLWXDGD QD FLGDGH GH &UDWR ±

&(� QD TXDO HVVH HVWXGR YHP VHQGR UHDOL]DGR�

S{GH�VH FRQVWDWDU TXH D PHVPD SRVVXL XPD SHUGD

GH PDLV RX PHQRV ��� GH VXD SURGXomR GH WLMRORV�

DFDUUHWDQGR HP XPD JUDQGH SURGXomR GH UHVtGXR

H TXH QR ILQDO� WRGR HVVH UHVtGXR HQFRQWUD�VH

GHVFDUWDGR�DRV�DUUHGRUHV�GD�IiEULFD�

,QGHSHQGHQWHPHQWH GD UHXWLOL]DomR GR UHVtGXR

JHUDGR� D VXD LQVHUomR QD SUySULD PDVVD SDUD

IDEULFDomR GH QRYRV WLMRORV DFDUUHWD EHQHItFLRV GH

RUGHP HFRQ{PLFD� VRFLDO H DPELHQWDO�

YLVOXPEUDQGR XPDV GDV PHOKRUHV DOWHUQDWLYDV

SDUD�UHGX]LU�DV�SHUGDV�HFRQ{PLFDV�H�DPELHQWDLV�

3HVTXLVDV DQWHULRUHV PRVWUDP TXH D LQFRUSRUDomR

GHVVHV UHVtGXRV HP PDVVDV FHUkPLFDV p SRVVtYHO H

TXH DLQGD SRGH UHVXOWDU HP EHQHItFLRV SDUD DV

HWDSDV GH SURFHVVDPHQWR
>�@
� $ UHFLFODJHP H D

UHXWLOL]DomR GH UHVtGXRV FRPR QRYRV PDWHULDLV

XOWUDSDVVDP R FRQWH[WR GD DQiOLVH GD UHVLVWrQFLD

PHFkQLFD H HVWDELOLGDGH GLPHQVLRQDO GH XP QRYR

SURGXWR H GHYH VHU LQVHULGD HP XP FRQWH[WR PDLV

JHUDO GH DYDOLDomR DPELHQWDO� (VWD DYDOLDomR

HQYROYH XP PHOKRU FRQKHFLPHQWR GR SURGXWR H

FRQVHTXHQWHPHQWH� VXD FDUDFWHUL]DomR H DQiOLVH

FRPSRUWDPHQWDO
>�@
� 6HJXQGR 6LOYD

>�@
� WRGR SURFHVVR

GH LQGXVWULDOL]DomR FRQVWLWXL�VH QXP GRV

FRPSRQHQWHV SULQFLSDLV GD SROXLomR DPELHQWDO�

SRGHQGR RULJLQDU JUDQGHV FRQIOLWRV� HYLWiYHLV

TXDQGR WRPDGDV SURYLGrQFLDV TXH SURPRYDP R

GHVHQYROYLPHQWR KDUP{QLFR H VXVWHQWiYHO�

5HVtGXRV GHVFDUWDGRV QDV LQG~VWULDV GD FHUkPLFD

YHUPHOKD� UHIHUHQWHV DR GHVFDUWH GH SURGXWRV
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PDWHULDLV QmR SOiVWLFRV� TXH SURYDYHOPHQWH SRGH

YLU D VHU LQFRUSRUDGR HP PDVVDV SDUD D SURGXomR

GH SURGXWRV FHUkPLFRV� VXEVWLWXLQGR D

LQFRUSRUDomR GH DUJLODV QmR SOiVWLFDV RX SRXFR

SOiVWLFDV
>�@
�

'LDQWH GLVVR� HVVH HVWXGR FROHWRX DUJLODV XVDGDV

QDV PDVVDV GH XPD LQG~VWULD ORFDO� DVVLP FRPR

TXDQWLGDGHV GH UHVtGXRV JHUDGRV GH SURGXWRV Mi

TXHLPDGRV� FRP D ILQDOLGDGH GH HVWXGDU D

LQFRUSRUDomR GRV PHVPRV QDV PDVVDV FHUkPLFDV

GD SUySULD HPSUHVD JHUDGRUD GR UHVtGXR�

DYDOLDQGR SURSULHGDGHV TXtPLFD H

ItVLFR�PHFkQLFDV GRV FRUSRV GH SURYD SDUD

SURGXWRV D VHUHP SURGX]LGRV� $ ILQDOLGDGH p GH

TXH RV SUySULRV UHVtGXRV JHUDGRV SHOD LQG~VWULD

YROWHP SDUD D SURGXomR FRPR PDWpULD�SULPD

FHUkPLFD� FRQWULEXLQGR SURYDYHOPHQWH SDUD D

SUHVHUYDomR DPELHQWDO� SDUD R DSHUIHLoRDPHQWR GH

SROtWLFD VRFLDO H LQFHQWLYDU RV JHVWRUHV GDV

LQG~VWULDV D GDU XP GHVWLQR DSURSULDGR SDUD VHX

UHVtGXR�

NN̮ i�¯*�N�N¢͓*͓i+¯t$t¢

2V PDWHULDLV XWLOL]DGRV IRUDP FROHWDGRV GH

HPSUHVDV GR VHWRU GD FHUkPLFD YHUPHOKD GD UHJLmR

GR FDULUL�&(� VHQGR HOHV RV UHVtGXRV TXHLPDGRV H

DV DUJLODV �PDLV SOiVWLFD �JRUGD� H D PHQRV

SOiVWLFD �PDJUD�� 2V UHVtGXRV TXHLPDGRV�

SURYHQLHQWHV GR SURFHVVR GH IDEULFDomR GH WHOKDV�

WLMRORV H ODMRWDV� RV TXDLV Mi KDYLDP VLGR

SURFHVVDGRV H TXHLPDGRV QDV WHPSHUDWXUDV GH

VLQWHUL]DomR� IRUDP FROHWDGRV GH ORFDLV LPSUySULRV

SDUD R GHVFDUWH� $SyV D FROHWD GRV UHVtGXRV� HOHV

IRUDP VXEPHWLGRV j WULWXUDomR H SRVWHULRUPHQWH

SHQHLUDPHQWR HP SHQHLUD �� PHVK� SDUD

KRPRJHQHL]DU R WDPDQKR GDV SDUWtFXODV� $ DUJLOD

PDLV SOiVWLFD �JRUGD� IRL VHFD HP HVWXID D ��� �&

SRU �� K� PRtGD HP XPPRLQKR PDUWHOR H SDVVDGD

HP SHQHLUD �� PHVK� $ DQiOLVH TXtPLFD GD DUJLOD

PDLV SOiVWLFD �JRUGD� H GR UHVtGXR IRL GHWHUPLQDGD

SRU DQiOLVH VHPL�TXDQWLWDWLYD VHP SDGU}HV FRP

DQiOLVH GH HOHPHQWRV TXtPLFRV GH IO~RU D XUkQLR�

HP HVSHFWU{PHWUR SRU IOXRUHVFrQFLD GH UDLRV ;

�$[LRV $GYDQFHG 3DQDO\WLFDO�� )RUDP SUHSDUDGDV

SRVWHULRUPHQWH WUrV PDVVDV FHUkPLFDV FRQWHQGR

DGLo}HV GH ��� ��� H ��� HP SHVR GH UHVtGXR

MXQWDPHQWH FRP D DUJLOD PDLV SOiVWLFD �JRUGD� H

WDPEpP IRL XVDGD D PDVVD SURQWD XWLOL]DGD QD

LQG~VWULD SDUD IDEULFDomR GRV SURGXWRV� 3DUD FDGD

PDVVD FRP DGLomR GR UHVtGXR H DUJLODV SXUDV

�PDLV SOiVWLFD �JRUGD� H D PHQRV SOiVWLFD �PDJUD��

IRUDP GHWHUPLQDGRV RV tQGLFHV GH SODVWLFLGDGH

SHOR PpWRGR GH $WWHUEHUJ� 3DUD FDGD PDVVD FRP

DGLomR GR UHVtGXR H D PDVVD SURQWD GD LQG~VWULD

FRQIHFFLRQRX�VH �� FRUSRV GH SURYD� 2V FRUSRV GH

SURYD IRUDP FRQIRUPDGRV SRU SUHQVDJHP XQLD[LDO

HP IRUPDV UHWDQJXODUHV FRP SHVR PpGLR GH ��

JUDPDV FDGD� VHFRV D WHPSHUDWXUD DPELHQWH SRU

�� K H� DSyV� HP HVWXID D ����& DWp PDVVD

FRQVWDQWH� $SyV� IRUDP SHVDGRV H PHGLGRV

�ODUJXUD� FRPSULPHQWR H HVSHVVXUD� H VHJXLUDP

SDUD R SURFHVVR GH TXHLPD HP IRUQR� QR

ODERUDWyULR� D WHPSHUDWXUDV TXH YDULDUDP GH ���

D �����& FRP SDWDPDU GH TXHLPD GH � KRUDV� $V

FDUDFWHUtVWLFDV ItVLFDV GHWHUPLQDGDV IRUDP

UHWUDomR OLQHDU GH VHFDJHP H TXHLPD� DEVRUomR GH

iJXD� SRURVLGDGH H SHUGD GH PDVVD� $V

GHWHUPLQDo}HV GDV FDUDFWHUtVWLFDV ItVLFDV VHJXLUDP

RV HQVDLRV GD 1%5 ������
>�@
� 2V FRUSRV GH SURYD

WDPEpP SDVVDUDP SRU HQVDLR GR PyGXOR GH

UXSWXUD�j�IOH[mR�

NNN̮ �*¢¶ā �$t¢͓*͓$N¢�¶¢¢�t

1D WDEHOD , HVWD DSUHVHQWDGD jV FRPSRVLo}HV

TXtPLFDV GR UHVtGXR H GDV DUJLODV FROHWDGDV�

REWLGDV SRU IOXRUHVFrQFLD GH UDLRV ;� $ DQiOLVH

PRVWURX TXH D VtOLFD �6L2�� p R SULQFLSDO

FRQVWLWXLQWH GDV DPRVWUDV FRP SHUFHQWXDLV TXH

YDULDP GH ������ D ������� VHJXLGR GD DOXPLQD

�$O�2�� TXH YDULD GH ������ D ����� H GR y[LGR GH

IHUUR �)H�2�� TXH YDULRX GH ����� D ������ 2V

FRPSRVWRV 6L2� H $O�2� LQGLFDP D SURYiYHO

SUHVHQoD GR DUJLORPLQHUDO GR JUXSR FDXOLQLWD� 2

y[LGR GH IHUUR SURSRUFLRQRX D FRU DYHUPHOKDGD

GRV EORFRV FHUkPLFRV� $OpP GLVVR� REVHUYRX�VH

EDL[RV WHRUHV GH y[LGRV DOFDOLQRV �.�2 H 1D�2� H

DOFDOLQRV WHUURVRV �0J2 H &D2�� VHQGR RV y[LGRV

DOFDOLQRV LPSRUWDQWHV SDUD DV IRUPXODo}HV

FHUkPLFDV� SRLV DWXDP FRPR DJHQWHV IXQGHQWHV

FRQWULEXLQGR SDUD D VLQWHUL]DomR GDV SHoDV� 2V

y[LGRV PLQRULWiULRV VmR DWULEXtGRV D SURYiYHLV

IDVHV DFHVVyULDV H IRUDP LQFOXtGDV QD DQiOLVH� 'H

PDQHLUD JHUDO� REVHUYD�VH XPD VLPLODULGDGH HQWUH

DV WUrV DPRVWUDV TXDQWR DRV UHVXOWDGRV GD DQiOLVH

TXtPLFD� +i WDPEpP D SUHVHQoD GR WLWkQLR� HP

IRUPD GH y[LGR RX FRPR LPSXUH]D HP RXWURV

L
o

n
d

o
n

 J
o

u
rn

al
 o

f 
M

e
d

ic
al

 a
nd

 H
e

al
th

 R
e

se
ar

ch

Sustainable Development for Residues Generated in the Red Ceramics Industries in the Region of Cariri – CE-Brazil



PLQHUDLV� (VVH y[LGR WHQGH D LQWHQVLILFDU D FRU

GHVHQYROYLGD SRU RXWURV HOHPHQWRV� FRPR QR FDVR

R )HUUR
>�@
� &RPSDUDQGR�VH R UHVtGXR XWLOL]DGR QR

HVWXGR FRP RXWUR UHVtGXR HVWXGDGR QD UHJLmR GR

5LR GH -DQHLUR
>��@
� QRWRX�VH XPD VLPLODULGDGH

HQWUH RV SHUFHQWXDLV GRV SULQFLSDLV FRQVWLWXLQWHV

�6L2�� $O�2� H )H�2�� PHVPR VHQGR HP UHJL}HV

GLIHUHQWHV�

«ÞùćłÞ̹N̏ &RPSRVLomR�TXtPLFD�GDV�DPRVWUDV�FROHWDGDV

$PRVWUD 6L2� $O�2� )H�2� .�2 0J2 7L2� &D2 0Q2 &U�2� 9�2� 5E�2

5HVtGXR ������ ������ ����� ����� ����� ����� ����� ������ ������ ������ �����

$UJLOD�*RUGD ������ ������ ���� ����� ����� ����� ����� ����� ����� ����� �����

$UJLOD�0DJUD ������ ������ ����� ����� ����� ����� �� ����� ����� ����� �����

1D 7DEHOD ,, HVWD DSUHVHQWDGD RV UHVXOWDGRV GR

HQVDLR GH SODVWLFLGDGH SHOR PpWRGR GH $WWHUEHUJ�

UHDOL]DGR SDUD DV DPRVWUDV GH DUJLOD PDLV SOiVWLFD

�JRUGD�� HVWD XWLOL]DGD QD FRPSRVLomR GDV PDVVDV

MXQWDPHQWH FRP R UHVtGXR� GR UHVtGXR H GDV

PDVVDV IRUPXODGDV FRP DUJLOD PDLV SOiVWLFD

�JRUGD� FRP DGLomR GH �� �� H ��� GH UHVtGXR� 'H

DFRUGR FRP RV YDORUHV DSUHVHQWDGRV QD WDEHOD ,,�

RV OLPLWHV GH OLTXLGH] GDV DPRVWUDV YDULDUDP HQWUH

�� D ���� RV OLPLWHV GH SODVWLFLGDGH YDULDUDP

HQWUH �� D ��� H RV tQGLFHV GH SODVWLFLGDGH

YDULDUDP HQWUH �� D ���� 'H DFRUGR FRP R OLPLWH

GH OLTXLGH]� R OLPLWH GH SODVWLFLGDGH H R tQGLFH GH

SODVWLFLGDGH DV DPRVWUDV HQFRQWUDP�VH GHQWUR GR

LQWHUYDOR SDUD FHUkPLFD YHUPHOKD� $ SDUWLU GR

ËQGLFH GH 3ODVWLFLGDGH H GR /LPLWH GH 3ODVWLFLGDGH

SRGH�VH FRQVWUXLU XP JUiILFR SDUD FODVVLILFDomR

GHVWDV DUJLODV HP ]RQD GH H[WUXVmR yWLPD H ]RQD

GH H[WUXVmR DFHLWiYHO
>��@
� 3DUD XPD H[WUXVmR

DFHLWiYHO D DUJLOD GHYH DSUHVHQWDU ËQGLFH GH

3ODVWLFLGDGH HQWUH �� H ��� H /LPLWH GH

3ODVWLFLGDGH HQWUH �� H ���� 1R HQWDQWR� SDUD XPD

H[WUXVmR yWLPD� D DUJLOD GHYH DSUHVHQWDU ËQGLFH GH

3ODVWLFLGDGH HQWUH �� H ��� HQTXDQWR R /LPLWH GH

3ODVWLFLGDGH GHYH HVWDU HQWUH �� H ���� 3DUD

tQGLFHV GH SODVWLFLGDGH DEDL[R GH ��� D H[WUXVmR

SRGH VHU SUREOHPiWLFD� FDXVDQGR JUDQGH PXGDQoD

QD FRQVLVWrQFLD GD DUJLOD FRP D YDULDomR GH

SHTXHQD TXDQWLGDGH GH iJXD� 3DUD DV DGLo}HV QD

DUJLOD PDLV SOiVWLFD �JRUGD� GH �� �� H ��� GR

UHVtGXR� RV YDORUHV REVHUYDGRV GR /LPLWH GH

3ODVWLFLGDGH IRUDP LJXDLV D ������� ����� H

������� UHVSHFWLYDPHQWH� 4XDQWR PHQRU /LPLWH GH

3ODVWLFLGDGH PHQRU TXDQWLGDGH GH iJXD SDUD

FRQIRUPDomR
>��@
� 1mR IRL SRVVtYHO GHWHUPLQDU RV

tQGLFHV SDUD DPRVWUD GR UHVtGXR� WHQGR HP YLVWD

TXH R PHVPR Mi VRIUHX WRGDV DV WUDQVIRUPDo}HV

LQHUHQWHV�DR�SURFHVVR�GH�TXHLPD�

«ÞùćłÞ̹NN̏ 9DORUHV�GR�/LPLWH�GH�OLTXLGH]��OLPLWH�GH SODVWLFLGDGH�H�tQGLFH�GH�SODVWLFLGDGH�SHOR�0pWRGR
$WWHUEHUJ�GDV�DPRVWUDV

$PRVWUD /LPLWH�GH�OLTXLGH]
/LPLWH�GH

SODVWLFLGDGH

ËQGLFH�GH

SODVWLFLGDGH

$UJLOD�*RUGD ������ ������ �����

5HVtGXR �� 1mR�SOiVWLFR ��

�� ������ ������ ������

��� ������ ������ ������

��� ������ ������ ������

)RQWH��2�DXWRU

1D )LJXUD �� HVWi LOXVWUDGR R JUiILFR FRP RV UHVXOWDGRV GH DEVRUomR GH iJXD SDUD DV PDVVDV FHUkPLFDV

VLQWHUL]DGDV�HP�GLIHUHQWHV�FRQGLo}HV�GH�WHPSHUDWXUD�
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$EVRUomR�GH�ÈJXD�GDV�PDVVDV�FHUkPLFDV�VLQWHUL]DGDV HP�GLIHUHQWHV�FRQGLo}HV�GH�WHPSHUDWXUD

)RQWH��2�DXWRU

9HULILFRX�VH TXH FRP R DXPHQWR GD WHPSHUDWXUD

KRXYH XPD GLPLQXLomR QD DEVRUomR GH iJXD GH

WRGDV DV DPRVWUDV DQDOLVDGDV� ,VWR�

SURYDYHOPHQWH� HVWi UHODFLRQDGR FRP R JUDX GH

YLWULILFDomR� TXH DXPHQWD FRP D WHPSHUDWXUD GH

VLQWHUL]DomR H GLPLQXL D DEVRUomR GH iJXD GHYLGR

D UHGXomR GD SRURVLGDGH� (VVH SURFHVVR GH

YLWULILFDomR RFRUUH GHYLGR j IRUPDomR GH XPD IDVH

OtTXLGD GHQWUR GD SHoD� SURSRUFLRQDGR SHOR

DXPHQWR GD WHPSHUDWXUD� D TXDO SUHHQFKH RV

SRURV H[LVWHQWHV� DXPHQWDQGR R FRDOHVFLPHQWR

GDV SDUWtFXODV QmR IXQGLGDV
>��@
� 6HJXQGR D QRUPD

$%17 1%5 �������
>��@
� R tQGLFH Pi[LPR GH

DEVRUomR GH iJXD LQGLFDGR SDUD EORFR FHUkPLFR p

GH ���� H SDUD WHOKDV GR WLSR URPDQD VHJXQGR D

$%17 1%5 �����
>��@

p GH ���� 2EVHUYRX�VH TXH

WRGDV DV DPRVWUDV DQDOLVDGDV DSUHVHQWDUDP

YDORUHV GHQWUR GR H[LJLGR SHOD QRUPD HP WRGDV DV

WHPSHUDWXUDV XVDGDV H� SRUWDQWR� WHP SRWHQFLDO

SDUD VHU DSOLFDGR HP SURGXWRV GH FHUkPLFD

YHUPHOKD�

1D )LJXUD �� HVWi LOXVWUDGR R JUiILFR FRP RV

UHVXOWDGRV GH SRURVLGDGH DSDUHQWH SDUD DV PDVVDV

FHUkPLFDV VLQWHUL]DGDV HP GLIHUHQWHV FRQGLo}HV GH

WHPSHUDWXUD�

)RQWH��2�DXWRU

%DVHDGR QR JUiILFR GD )LJXUD � YHULILFRX�VH TXH

FRP R DXPHQWR GD WHPSHUDWXUD KRXYH GLPLQXLomR

QD SRURVLGDGH SDUD WRGDV DV FRPSRVLo}HV� (VWH

UHVXOWDGR FRUURERURX FRP RV UHVXOWDGRV REWLGRV

SDUD DEVRUomR GH iJXD �)LJ� ��� 3{GH�VH REVHUYDU

WDPEpP TXH R DFUpVFLPR GR WHRU GH UHVtGXR QD

DUJLOD PDLV SOiVWLFD �JRUGD� SURSLFLRX XP

DXPHQWR GD SRURVLGDGH DSDUHQWH H GD DEVRUomR GH
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AĬĠƓźÞ̹ˑ̏ 3RURVLGDGH�$SDUHQWH�GDV�PDVVDV�FHUkPLFDV VLQWHUL]DGDV�HP�GLIHUHQWHV�FRQGLo}HV�GH
WHPSHUDWXUD

Figura 1:
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iJXD GDV PDVVDV FHUkPLFDV� ,VWR� SRVVLYHOPHQWH�

IRL GHFRUUHQWH GH XP HPSDFRWDPHQWR

GHVFRQWtQXR� FRP D SUHVHQoD GH YD]LRV�

RFDVLRQDGR SHOD LQFRUSRUDomR GR UHVtGXR
>�@
� 'H

DFRUGR FRP 6RX]D 6DQWRV
>��@
� RV YDORUHV GD

SRURVLGDGH DSDUHQWH SDUD D SURGXomR GH EORFRV

FHUkPLFRV GHYHP HVWi HQWUH �� H ���� )RL

YHULILFDGR TXH VRPHQWH D PDVVD SURQWD H D DUJLOD

PDLV SOiVWLFD �JRUGD� FRP D LQFRUSRUDomR GH ��

GH UHVtGXR� TXHLPDGDV D �����&� HQFRQWUDP�VH

GHQWUR GR LQWHUYDOR LQGLFDGR FLWDGR

DQWHULRUPHQWH� 'HVVD IRUPD� D DGLomR GH �� GH

UHVtGXR QmR DIHWRX QHJDWLYDPHQWH D SRURVLGDGH

DSDUHQWH�

1D )LJXUD �� HVWi LOXVWUDGR R JUiILFR FRP RV

UHVXOWDGRV GH GHQVLGDGH DSDUHQWH SDUD DV PDVVDV

FHUkPLFDV VLQWHUL]DGDV HP GLIHUHQWHV FRQGLo}HV GH

WHPSHUDWXUD�

)RQWH��2�DXWRU

$ SDUWLU GR JUiILFR GD )LJXUD �� S{GH�VH REVHUYDU

TXH FRP R DXPHQWR GD WHPSHUDWXUD KRXYH XP

DXPHQWR QD GHQVLGDGH DSDUHQWH GH WRGDV DV

DPRVWUDV DQDOLVDGDV� H TXH D DGLomR GR WHRU GH

UHVtGXR QD DUJLOD PDLV SOiVWLFD �JRUGD� SUHMXGLFRX

D GHQVLILFDomR� 'HVWD PDQHLUD� HVVHV UHVXOWDGRV

FRUURERUDP FRP RV UHVXOWDGRV GD DEVRUomR GH

iJXD�H�SRURVLGDGH�DQDOLVDGRV�DQWHULRUPHQWH�

&RPSDUDQGR HVVHV UHVXOWDGRV DR HVWXGR GH

*RXYHLD
>��@
� YHULILFRX�VH TXH RV YDORUHV HVWmR

SUy[LPRV� 6HJXQGR 6RX]D 6DQWRV
>��@
� RV YDORUHV GH

GHQVLGDGH DSDUHQWH GDV DUJLODV GHYHP HVWDU HQWUH

��� H ��� J�FP
�
� /RJR� D LQFRUSRUDomR GH UHVtGXR

QD DUJLOD PDLV SOiVWLFD �JRUGD� QmR LQWHUIHULX

QHJDWLYDPHQWH�QRV�YDORUHV�GH�GHQVLGDGH�DSDUHQWH�

2V UHVXOWDGRV GD UHWUDomR OLQHDU GH TXHLPD GRV

FRUSRV GH SURYD HVWmR UHSUHVHQWDGRV QR JUiILFR GD

)LJXUD���
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AĬĠƓźÞ̹˒̏ 'HQVLGDGH�$SDUHQWH�GDV�PDVVDV�FHUkPLFDV

AĬĠƓźÞ̹˓̏ 5HWUDomR�OLQHDU�GDV�DPRVWUDV�HP�IXQomR�GD WHPSHUDWXUD�GH�TXHLPD
)RQWH��2�DXWRU
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$ SDUWLU GR JUiILFR GD )LJXUD �� YHULILFRX�VH TXH

FRP D HOHYDomR GD WHPSHUDWXUD GH TXHLPD KRXYH

XP DXPHQWR GD UHWUDomR OLQHDU GDV FRPSRVLo}HV�

(VWH FRPSRUWDPHQWR IRL PDLV SURQXQFLDGR QD

WHPSHUDWXUD GH TXHLPD �����&� 1RWRX�VH

WDPEpP TXH R DFUpVFLPR GH WHRU GH UHVtGXR QD

DUJLOD PDLV SOiVWLFD �JRUGD� UHGX]LX D UHWUDomR

OLQHDU GH TXHLPD� VHPHOKDQWH DR HYLGHQFLDGR QR

HVWXGR GH 9LHLUD� 7HL[HLUD H 0RQWHLUR
>��@
� (VVH

UHVXOWDGR HQFRQWUD�VH GH DFRUGR FRP RV GDGRV

DQWHULRUPHQWH�DSUHVHQWDGRV�QDV�)LJXUDV���H���

(VWH FRPSRUWDPHQWR� Mi HVSHUDGR� IRL GHFRUUHQWH

DR PDLRU JUDX GH VLQWHUL]DomR� RFRUULGR FRP R

DXPHQWR GD WHPSHUDWXUD� TXH ID] FRP TXH KDMD D

IRUPDomR GH XPD PDLRU TXDQWLGDGH GH IDVH

OtTXLGD H HVWD SRU VXD YH]� DJH XQLQGR DV SDUWtFXODV

H UHWUDLQGR R FRUSR FHUkPLFR� 6HJXQGR D

OLWHUDWXUD
>��@
� QR SURFHVVDPHQWR LQGXVWULDO D

UHWUDomR OLQHDU GH TXHLPD FRQVLGHUD�VH yWLPD FRP

YDORUHV PHQRUHV TXH ���� H FRP D VLWXDomR

DFHLWiYHO HQWUH ��� D ��� )RL REVHUYDGR TXH D

DUJLOD PDLV SOiVWLFD �JRUGD� FRP DGLomR GR UHVtGXR

H D PDVVD SURQWD ILFDUDP GHQWUR GRV YDORUHV

FLWDGRV�DQWHULRUPHQWH�

1D )LJXUD �� HVWi LOXVWUDGR R JUiILFR GH SHUGD GH

PDVVD DR IRJR SDUD FDGD DPRVWUD FRP D

WHPSHUDWXUD GH TXHLPD� 'H DFRUGR FRP RV

UHVXOWDGRV GH SHUGD GH PDVVD DR IRJR SDUD DV

PDVVDV FHUkPLFDV DQDOLVDGDV� KRXYH XP DXPHQWR

QD SHUGD GH PDVVD FRQIRUPH D HOHYDomR GH

WHPSHUDWXUD� ,VWR DFRQWHFH GHYLGR j SHUGD GH

iJXDV �iJXD OLYUH� DGVRUYLGD H GH FRQVWLWXLomR� H

PDWpULD RUJkQLFD GXUDQWH R SURFHVVR GH TXHLPD

>��@
� )RL REVHUYDGR TXH D SHUGD GH PDVVD DR IRJR

SDUD DV PDVVDV FRP D LQFRUSRUDomR GH UHVtGXR IRL

PHQRU HP UHODomR j PDVVD SURQWD XWLOL]DGD QD

LQG~VWULD H HVVH YDORU VXELX TXDQWR PDLRU IRL R

WHRU GR UHVtGXR� 6HJXQGR HVWXGR UHDOL]DGR SRU

*RXYHLD
>��@

HVWH FRPSRUWDPHQWR p GHFRUUHQWH GR

UHVtGXR GXUDQWH R SULPHLUR SURFHVVR GH

VLQWHUL]DomR� R TXDO Mi SDVVRX SHOR SURFHVVR GH

SHUGD GH PDWpULD RUJkQLFD H RXWUDV UHDo}HV

LQHUHQWHV DR SURFHVVR GH VLQWHUL]DomR� -i D PDVVD

SURQWD DSUHVHQWRX YDORUHV PDLV H[SUHVVLYRV GH

SHUGD GH PDVVD DR IRJR� GHYLGR j GHFRPSRVLomR

GRV PDWHULDLV DUJLORVRV� $VVLP� QHVVH HVWXGR� D

DGLomR GH UHVtGXR QD PDVVD FHUkPLFD PLQLPL]RX

RV HIHLWRV GD SHUGD GH PDVVD H QmR DFDUUHWDUDP

GDQRV jV PDVVDV FHUkPLFDV� DVVLP FRPR

DFRQWHFHX�QRV�HVWXGRV�UHDOL]DGR�SRU�*RXYHLD
>��@
�

AĬĠƓźÞ̹˔̏ 3HUGD�GH�0DVVD�DR�)RJR�GDV�PDVVDV�FHUkPLFDV

$ UXSWXUD D IOH[mR LQGLFD D FDSDFLGDGH GR PDWHULDO

HP VXSRUWDU HVIRUoRV H[HUFLGRV SRU XPD FDUJD

SRGHQGR UHVXOWDU HP UXSWXUD GR PHVPR� 2V

UHVXOWDGRV GH UXSWXUD D IOH[mR HVWmR UHSUHVHQWDGRV

QD�)LJXUD���
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AĬĠƓźÞ̹˕̏ 5HVLVWrQFLD�0HFkQLFD�j�)OH[mR�GDV�PDVVDV FHUkPLFDV�VLQWHUL]DGDV�HP�GLIHUHQWHV�WHPSHUDWXUDV

$ SDUWLU GR JUiILFR GD )LJXUD �� IRL SRVVtYHO

YHULILFDU TXH FRP R DXPHQWR GD WHPSHUDWXUD GH

TXHLPD� KRXYH DXPHQWR GD UHVLVWrQFLD PHFkQLFD�

2EVHUYRX�VH TXH RV YDORUHV GH PyGXOR GH UXSWXUD

DXPHQWDUDP FRP R DXPHQWR GD WHPSHUDWXUD H

TXH VmR GLUHWDPHQWH SURSRUFLRQDLV j GHQVLGDGH

DSDUHQWH GDV SHoDV H LQYHUVDPHQWH j DEVRUomR GH

iJXD� 2EVHUYD�VH WDPEpP TXH D DGLomR GR UHVtGXR

FRQWULEXL SDUD R DXPHQWR GD UHVLVWrQFLD PHFkQLFD�

VHQGR HVVH DXPHQWR HYLGHQFLDGR HP WHPSHUDWXUDV

VXSHULRUHV� 'HVWD IRUPD� ILFRX HYLGHQFLDGR TXH D

JHUDomR GH XP FRUSR FHUkPLFR FRP XPD PDLRU

UHVLVWrQFLD� LQGLFD D RFRUUrQFLD GD HOLPLQDomR GRV

YD]LRV SURYRFDGRV SHOD TXHLPD D HVWD

WHPSHUDWXUD� 'H DFRUGR FRP D $%17 1%5

�����
>��@
� RV OLPLWHV GH WHQVmR j IOH[mR LQGLFDGRV

SDUD XVR HP FHUkPLFD GHYHP VHU� 7UI � ��� 03D

SDUD WLMRORV� )RL REVHUYDGR TXH D PDVVD SURQWD H D

DUJLOD JRUGD FRP D LQFRUSRUDomR GH UHVtGXR GH ��

QD WHPSHUDWXUD GH �����& H FRP D DGLomR GH �� H

��� QDV WUrV WHPSHUDWXUDV HVWXGDGDV� ILFDUDP

GHQWUR GRV YDORUHV GD 1RUPD� 2EVHUYRX�VH

WDPEpP TXH DV DPRVWUDV FRP ��� GH UHVtGXR

DSUHVHQWDUDP YDORUHV PXLWR SUy[LPRV GD PDVVD

XWLOL]DGD SHOD LQG~VWULD PRVWUDQGR TXH WHP

SRWHQFLDO SDUD VHU DSOLFDGR HP SURGXWRV GH

FHUkPLFD�YHUPHOKD�

NÍ̮ �tk�a¶¢�*¢

$SyV DQDOLVDU GDGRV GRV HQVDLRV UHDOL]DGRV FRP DV

PDVVDV IRUPXODGDV FRP R UHVtGXR GH WLMRORV Mi

TXHLPDGRV DGLFLRQDGRV D DUJLOD SOiVWLFD �JRUGD�

$ WHPSHUDWXUD VH PRVWURX XP IDWRU GHFLVLYR

SDUD SURGXomR GH SHoDV FHUkPLFDV H

LQIOXHQFLD GLUHWDPHQWH QDV SURSULHGDGHV

WHFQROyJLFDV GR SURGXWR FHUkPLFR� 2

DXPHQWR GD WHPSHUDWXUD SURSLFLRX XPD

PHOKRUD QDV SURSULHGDGHV DQDOLVDGDV FRPR

XP WRGR� 'DV FRQGLo}HV DYDOLDGDV DWp �����&

DV PDVVDV FHUkPLFDV FRP DGLomR GR UHVtGXR

DSUHVHQWDUDP SURSULHGDGHV QHFHVViULDV SDUD

DSOLFDomR�FRPR�FHUkPLFD�YHUPHOKD�

$ VtOLFD �6L2�� p R FRQVWLWXLQWH PDMRULWiULR

GDV PDWpULDV�SULPDV XWLOL]DGDV� VHJXLGR GR

$O�2���y[LGR�GH�DOXPLQD��

$V TXDQWLGDGHV GH UHVtGXRV DGLFLRQDGRV j

DUJLOD SOiVWLFD �JRUGD� HVWmR GHQWUR GRV

HVWDEHOHFLGRV FRPR IRQWHV GH PDWpULD�SULPD

SDUD D SURGXomR GH XP QRYR SURGXWR

FHUkPLFR�DOWHUQDWLYR�

$ SDUWLU GD DQiOLVH GDV SURSULHGDGHV ItVLFD�

TXtPLFD H PHFkQLFD HVWXGDGD� D DGLomR GR

UHVtGXR QD PDVVD FHUkPLFD HP VXEVWLWXLomR D

DUJLOD PHQRV SOiVWLFD �PDJUD� PRVWURX�VH

IDYRUiYHO SDUD SURGXomR GH WLMRORV� SRGHQGR

UHWRUQDU DR SURFHVVR GH SURGXomR H GHVWD

PDQHLUD� GLPLQXLU LPSDFWRV FDXVDGRV SHOD

GHVWLQDomR LQFRUUHWD GRV PHVPRV DOpP GH

GLPLQXLU R XVR GH PDWpULDV SULPDV QmR

UHQRYiYHLV�SHOD�QDWXUH]D�

�*A*�/k�N�¢
�� $1,&(5� 'LVSRQtYHO HP �KWWS���ZZZ�DQLFHU�
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)RQWH��2�DXWRU

GD LQG~VWULD FHUkPLFD ORFDO� IRL SRVVtYHO FRQFOXLU

TXH�

FRP�EU�GDGRV�KWPO!�$FHVVR�HP�����������

�� ),(&� 'LVSRQtYHO HP +773���ZZZ�ILHF�RUJ�EU

$FHVVR�HP������������
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� �

�� 0(+,68)&� 'LVSRQtYHO HP �+773���ZZZ�

PHKLVXIF�EORJVSRW�FRP�EU! $FHVVR HP�

�����������

�� &$59$/+2� 2�2�� /(,7(� -�<�3�� 3253,12�

/�$�)�� 3253,12 ),/+2� :� $�� $1'5$'(�

-�&�6� $QiOLVH GR SURFHVVR SURGXWLYR GD

FHUkPLFD &(&,'$ ± *XDUDELUD�3%� ,Q� $QDLV

GR ��� &RQJUHVVR %UDVLOHLUR GH &HUkPLFD�

)ORULDQySROLV������

�� 9,(,5$� &�0�)�� 628=$� (�7�$�� 0217(,52�

6�1� (IHLWR GD LQFRUSRUDomR GH FKDPRWH QR

SURFHVVDPHQWR H PLFURHVWUXWXUD GH FHUkPLFD

YHUPHOKD��,Q��&HUkPLFD��S���������������

�� 9$1'(5/(<� 0�� $*23<$1� -�9�

5HFLFODJHP GH UHVtGXRV GD FRQVWUXomR�

6HPLQiULR ± 5HFLFODJHP GH UHVtGXRV 6yOLGRV

'RPLFLOLDUHV� 'LVSRQtYHO HP� KWWS���JOREDO
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III. EFFECTS OF INHALED ANESTHETICS
ON GLOBAL CLIMATE
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3.2 Induction of apoptosis in BCP-ALL cell-lines
by GAA extract

Figure 1: Effects of GAA treatment on NALM-6 at concentrations (25, 50, 100, 200 and 400 μg / ml)

and evaluation of cell viability after 48 hours of MTT incubation. (* P <0.05, ** P <0.01, and ⃰ ⃰ P
<0.0001)
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Figure 3: Apoptotic assay after 48 hours (A) Flow cytometric images Q1, Q2, Q3, and Q4 show necrosis

cells, late apoptosis, primary apoptosis, and living cells, respectively. (B) The percentage of apoptotic

cells in L-ASP (8 μM) treatment compared to untreated (P =0.0121)
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of miR‐125b and miR‐365a-3p and thus increased apoptosis

Furthermore, in some cancer cells, miR-365 plays

the role of a tumor suppressor. Since our study

was the first study evaluating the miR-365

expression and the inhibitory effect of GAA on the

microRNA expression in Nalm-6 cells, the action

mechanism of GAA in reducing miR-365

expression is not yet known.

V.   CONCLUSION

The present study illustrates the strong cytotoxic

effect of the GAA on acute lymphoblastic leukemia

cell lines caused by inducing apoptosis. Moreover,

the findings also indicate that GAA alters the

expression of miR-125-5p and miR-365a-3p. The

findings confirm the similar effect of

L-Asparaginase on the Nalm-6 cell line.

Accordingly, the GAA can be used as a

combination with fewer side effects in treating

acute lymphoblastic leukemia. However, further

studies are recommended to delve into this issue.
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Gradient T2 Fast field echo imaging(FFE) showing blooming on gradient images suggestive of

haemorrhage
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