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(30" :'0/7'0" -&'" *'*N:(3'" ';'7-:+;1-'" ;'(O(5'B" J3" (00)-)+3K" -&'" '96':)*'3-(;" :'./;-." (;.+"

:'4'(;'0" -&(-" /30':" 6&1.)+;+5)7(;" 7+30)-)+3.K" =3>" ?@." 0+" 3+-" )3,;/'37'" -&'" .-/0)'0"

6(:(*'-':.B" P(-(" 7;'(:;1" .&+2'0" -&(-" =3>" ?@." *)-)5(-'" -&'" ',,'7-." +," .(;-" .-:'.." +3" -&'"

6&+-+.13-&'-)7"(66(:(-/."+,"Pisum sativumB"

"

I&3J(/,1H =)37"+9)0'"3(3+6(:-)7;'.K"@&+-+.13-&'-)7"(66(:(-/.K"I(;)3)-1".-:'..B"

 

='5"(J$&,;&E&"01 

This work was supported by the Bulgarian Ministry of Education and Science under the 

National Research Programme “Young scientists and postdoctoral students” approved by 

DCM # 577/17.08.2018.  

  



 !"#$%&'#()*& "+!$)+,+"& !--+#$&./+#0!%+"+$!&1$%&2(13+)4&#,&5+,!6& 7#8!09!:&;<=>&?@AB&

 

 !"

!"#$%&'%() *+, -#./,/ &0$ 1%&&,$,(* /#"* *0",$#(-,  

0& Sorghum //23 #(1 Zea mays 

 
4#$*%( 5*,&#(067 8$,/"#6# 90$%/06#7 :;#*,$%(# <0*/06#7 :=%"%# >20/*0"06# 
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>?/*$#-*@ #$%&'&($)&*'" &+" *'," *-" ).,"/*+)" &/0*1)$')" 2%*3$%" ,'4&1*'/,')$%" 01*3%,/+5"6.&7."

%&/&)+"0%$')"21*6)."$'8"8,4,%*0/,')"$'8").9+"8,71,$+,+").,"71*0":&,%8+3 ;.,"$&/"*-").&+"+)98:"

6$+")*"&'4,+)&2$),").,"&/0$7)"*-"+$%&'&):"*'").,"0&2/,')"7*/0*+&)&*'"$'8").,"-9'7)&*'+"*-").,"

0.*)*+:').,)&7"$00$1$)9+"*-"Zea mays"(ES Farady"$'8"Mayflower<"$'8"Sorghum"=BMR Gold"

$'8"ES Foehn<5"21*6'"&'">*$2%$'8"+*%9)&*'+"6&)."8&--,1,')"7*'7,')1$)&*'"*-"?$@%"=A"B" AA"

/C<"-*1"+,4,'"8$:+D";.,",--,7)+"*-"?$@%"*'"Zea mays"$'8"Sorghum"0%$')+"6,1,"$++,++,8"3:"

/,$+91&'2"*-"EFC"7.%*1*0.:%%"-%9*1,+7,'7,5"EGAA"0.*)*H*I&8$)&*'"$'8"0&2/,')"7*'),')D"J$)$"

1,4,$%,8").$)")1,$)/,')"6&).".&2."?$@%"7*'7,')1$)&*'"%,8")*"7.$'2,+"&'"0&2/,')"7*/0*+&)&*'5"

$'" &'-%9,'7,"*-" ).," ,--&7&,'7:"*-" ).,"0.*)*7.,/&7$%" ,',12:"7*'4,1+&*'" =KE#LL<5" 8,71,$+," ).,"

0.*)*7.,/&7$%"M9,'7.&'2"=ME<5").,"%&',$1",%,7)1*'")1$'+0*1)"1$),"=N;O<5").,"/$I&/9/"=P4QP/<"

$'8" ).,",--,7)&4," =P4RQP/R<"M9$')9/":&,%8+"*-"E#LL" $+"6,%%" $+" ).," 1,+)1&7)&*'"*-" ).,",%,7)1*'"

-%*6"-1*/"SF")*"0%$+)*M9&'*',D";.,"$'$%:+&+"*-"EGAA
"
0.*)*H*I&8$)&*'"+922,+),8").$)").,"?$@%"

&'897,8" 7.$'2,+" &'" ).," 3*)." 0*09%$)&*'+" *-" E#LD" ;.," 8&--,1,')" +,'+&)&4&):" )*" .&2." +$%)"

7*'7,')1$)&*'+"*-").,"+)98&,8"0%$')+"$'8").,"0*++&3%,"$8$0)$)&*'"/,7.$'&+/+")*"+$%)"+)1,++"6&%%"

3,"8&+79++,8D"

"

A,'B0$1/@ C$&(,5"#$%)"+)1,++5"Sorghum5"@.%*1*0.:%%"-%9*1,+7,'7,5"E&2/,')+D"
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I0'%/-$%J '()*+(,-./(01!(.-!2(/)/)2!()!-3-.!4/5-.!(660/7(,/*)!/)!(2./780,8.-!9)()*(2.*)*+:;!

4/,<!,<-!(/+!,*!/)7.-(1-!60(),!:/-051$!.-1/1,()7-!,*!5/==-.-),!>/*,/7!()5!(>/*,/7!=(7,*.1$!()5!,*!

5-7.-(1-! 1*/0! 7*),(+/)(,/*)?! @<-/.! -==-7,! *)! 6<*,*1:),<-1/1! <*4-3-.! /1! )*,! ,<*.*82<0:!

/)3-1,/2(,-5!:-,?!

A)!,</1!4*.B!4-!1,85:!,<-!+*5-!*=!/),-.(7,/*)!*=!1/)20-!4(00-5!7(.>*)!)()*,8>-1!9CDE'@;!

1,(>/0/F-5! >:!G08.*)/7!GH&! 7*6*0:+-.!4/,<! ,<-! 6<*,*1:),<-,/7! (66(.(,81! *=! 6-(! 60(),1! (=,-.!

=*0/(.!(660/7(,/*)?!I*4!5*1-1! 9"J!+2!I
K"
;!*=!CDE'@!5/5!)*,! -L-.,! /)</>/,*.:!-==-7,!*)! ,<-!

6<*,*1:),<-,/7! =8)7,/*)$! >8,! /)587-5! ,<-! =*.+(,/*)! *=! </2<-.! 2.()(?! M/2<-.! 7*)7-),.(,/*)1!

9"JJ!()5! JJ!+2!I
K"
;!1/2)/=/7(),0:!.-587-5!,<-!)-,!6<*,*1:),<-,/7!.(,-$!4(,-.!81-!-==/7/-)7:!

()5!N8(),8+!:/-05!*=!6<*,*1:1,-+!AA!()5!0-5!,*!7<0*.*60(1,!1,.87,8.(0!+*5/=/7(,/*)1!.-0(,-5!,*!

2.()(! 1,(7B/)2! ()5! +(7.**.2()/F(,/*)?! @<-! 0(,,-.! 7<()2-1! 4-.-! (11*7/(,-5! 4/,<! 5-7.-(1-5!

5--6*L/5(,/*)!1,(,-!()5!(0,-.-5!B/)-,/71!*=!)*)K6<*,*7<-+/7(0!N8-)7</)2$!5-+*)1,.(,/)2!,<(,!

,<-!CDE'@!,.-(,+-),!(==-7,-5!,<-!60(),!6<*,*6.*,-7,/*)!7(6(>/0/,:?!!

O8.!5(,(!1,.*)20:!1822-1,!,<(,!CDE'@1!9(55-5!/)!0*4!7*)7-),.(,/*)1;!7*805!>-!6.*+/1/)2!

)()*7(../-.1! =*.! >/*(7,/3-! +*0-780-1! ,<(,! +/2<,! <-06! 6.*587-! 70/+(,-K.-1/0/-),! 7.*61! 4/,<!

/+6.*3-5!:/-05!()5!)8,./,/*)(0!3(08-?!

!

<#4,&/.'J C/)20-! 4(00-5! 7(.>*)! )()*,8>-1$! G<*,*1:),<-1/1$! E<0*.*60(1,! 1,.87,8.-$!

'()*(2.*)*+:$!'()*7(../-.1?!

!

!
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,$5+$6!&0*$!*'/"#1#,#'2*'!&*,)22*+2'05'*5)57/'!)0**

0"6&#)&*73*126$/)0,)!,)*5)"4$&0*

*
8'2#"0'*9)2)('

:;<
;* !)2#3'*=$0"'&#!$('

<
;*>'!3'*>$+$6?$('@A/#0"$('

:
;**
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B
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 70"/',"E*$%&'(%!)*%+,*+%(!-./!0+.,*1&.!&0!,(22!3(34%-.(!-%(!,%+,1-2!0&%!,(22!51*-21*67!83-22!

-./! /6.-31,! ,2+)*(%)! &0! 21'1/)! 1.! -! 3&%(! &%/(%(/! )*-*(! 9%-0*):! 3(/1-*(! ())(.*1-2! ,(22+2-%!

'%&,())()7!;1'1/!&<1/-*1&.!1.!'2-)3-!3(34%-.(!1)!&.(!&0!*=(!&<1/-*15(!)*%())!'-*=>-6)?!>=1,=!

'(%*+%4!.&%3-2!,(22!0+.,*1&.)7!

@=(! '%()(.*! /-6A)! %()(-%,=! 1.! '=-%3-,&2&B6! 1)! 0&,+)(/! &.! )+4)*-.,()!>1*=! '2-.*! &%1B1.7!

8&3(! 41&2&B1,-2! -,*151*1()! &0! '2-.*)! 0%&3! Inula! )'(,1()! -%(! -**%14+*(/! *&! *=(! '%()(.,(! &0!

02-5&.&1/! B26,&)1/()! 9CD:! -./! '=(.&21,! -,1/)! 9$E:7! F.! *=1)! )*+/6?! >(! *()*(/! *=()(!

'&26'=(.&21,!,&3'&+./)?!(<*%-,*(/!0%&3!Inula oculus-christi,!&.!3(34%-.(!02+1/1*6!,=-.B()7!

G(*(,*1&.! &0! *=(! 21'1/! &<1/-*1&.! '%&,())! >-)! -,,&3'21)=(/! 46! 3&.1*&%1.B! *=(! /(,%(-)(! 1.!

02+&%(),(.,(!1.*(.)1*6!&0!cisH'-%1.-%1,!-,1/!1.!-%*101,1-2!3(34%-.()7!@=(!(00(,*!&.!3(34%-.(!

'-,I1.B! >-)! (5-2+-*(/! 46! +)1.B! *>&! 02+&%(),(.*! '%&4()! %('&%*1.B! 21'1/! &%/(%! -./! 02+1/1*6!

9;-+%/-.!-./!G$J:7!@=(! 13'-,*!&0!CD!-./!$E!*&!3&/+2-*(! %-0*! 0&%3-*1&.!>-)!-))())(/!46!

02+&%(),(.,(! K+(.,=1.B! 3(*=&/! 9G$JH@(3'&:7! $&2-%1*6! )(.)1*15(! 02+&'=&%(! /1HLH

EMN$$GJO! >-)! -''21(/! 0&%! '%&41.B! *=(! /(B%((! &0! 3(34%-.(! '-,I1.B! 1.! *>&! ,(22! 21.()!

9PGQR!FF!-./!ESLT:!1./+,(/!46!CD!-./!$E7!!

U&*=! (<*%-,*)! (<(%*(/! -.*1&<1/-*15(! -,*151*6! &5(%! 3&/(2! 3(34%-.()7! C2+&%(),(.,(!

K+(.,=1.B!3(*=&/! %(5(-2(/! 1.,%(-)1.B! &0! 0%-,*1&.! &0! %-0*H21I(! /&3-1.)! 1.! 21'&)&3()! 46! *=(!

(<*%-,*)7! D$! 5-2+()! &0! /1HLHEMN$$GJO! -,K+1%(/! 46!31,%&B%-'=)! )=&>(/! *=-*! *=(! &5(%-22!

)*%+,*+%(!&0! *%(-*(/!PGQR!FF!,(22)!(<=141*(/!3&%(!02+1/!3(34%-.()! *=-.!,&.*%&2)7!G100(%(.*!

*%(./!>-)!&4)(%5(/!1.!ESLT!,(22)!>=(.!*%(-*(/!>1*=!CD!-./!$E7!CD)!3-/(!*=(!3(34%-.()!

3&%(!&%/(%(/!>=(%(-)!$E!02+1/1V(/!*=(37!W(!)+BB()*(/!-!3(,=-.1)3!4-)(/!&.!)*%+,*+%-2!-./!

3(34%-.(! &%B-.1V-*1&.! ,=-.B()! 1./+,(/! 46! )*+/1(/! '&26'=(.&21,! ,&3'&+./)! *=-*! 13'26!

4(.(01,1-2!(00(,*!&.!=+3-.!=(-2*=7!

!

=)3F$/&0E*C2-5&.&1/!B26,&)1/()?!$=(.&21,!-,1/)?!X-0*)?!Y<1/-*15(!)*%())?!E.*1&<1/-.*)7!

!

 ,-!$F2)&.)5)!"0*

This work was supported by projects DM 11/1/2017, DN 09/11/2016 and DN 18/15/2017. 
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65'-0)(-L "#$!%&'!()!(*+!,-*./!&,!-(!$,-%01&,#!2$3!%44+(%5#$,!)(+!1*26!'%-*+&-/!%,,$,,'$2-!&2!

+&,7! 4+$'%-*+$1/! 0(+2! 5#&1.+$2!3&-#! $8-+$'$1/! 1(3!3$&6#-9! 0(+2! %)-$+! in vitro! )$+-&1&:%-&(2! %2.!

'*1-&41$!4+$62%25/!(2! -#$!0%,&,!()!6%,-+&5!%,4&+%-$,! ;<=>!%,!2(2?&2@%,&@$!%2.!4%&21$,,!51&2&5%1!

,%'41$,!5(11$5-&(2A!B2!%..&-&(2!()!51&2&5%1!-$,-,9!-&11!2(3!1*26!'%-*+&-/!3%,!.$-$+'&2$.!0/!in vitro!

0&(5#$'&5%1! %2.! 0&(4#/,&5%1! %2%1/:$,! ()! '%-$+2%1! %'2&(-&5! )1*&.,9! -+%5#$%1! (+! 2%,(4#%+/26$%1!

%,4&+%-$,! ()! -#$! 2$30(+2! 5#&1.+$29! $-5A! C+(5$.*+$,! ()! 51&2&5%1! ,%'41$,! 5(11$5-&(2! %+$! &2@%,&@$9!

-+%*'%-&59!4%&2)*1! %2.! &2,*))&5&$2-1/! &2)(+'%-&@$A!"#$+$)(+$9! &-! &,! &'4(+-%2-! -(! ,$%+5#!2$39! )%,-9!

2(2?&2@%,&@$!'$-#(.,!3&-#! 6+$%-$+! ,$2,&-&@&-/! %2.! ,4$5&)&5&-/! &2! (+.$+! -(! *2.$+-%7$! -&'$1/! %2.!

%.$D*%-$!-+$%-'$2-!()!%-?+&,7!&2)%2-,A!<%,-+&5!%,4&+%-$,!&,!%2!%44+(4+&%-$!51&2&5%1!,%'41$9!3#&5#!&,!

5(11$5-$.!0/!D*&579!$%,/!%2.!2(2?&2@%,&@$!4+(5$.*+$!&2!-#$!)&+,-!'&2*-$,!%)-$+!0&+-#A!E$5%*,$!-#$!

)$-*,!,3%11(3,!0(-#!%'2&(-&5!)1*&.!%2.!1*26!)1*&.9!,$5+$-$.!.*+&26!)$-%1!.$@$1(4'$2-9!<=!5(2-%&2,!

5('4(2$2-,! ()! %'2&(-&5! )1*&.! %2.! 1*26! ,$5+$-&(2,! %,!3$11! %,! ,$5+$-&(2,! )+('! -#$! ,-('%5#! %2.!

$,(4#%6*,A!"#$!,-*./!&251*.$.!FG!&2)%2-,!.&@&.$.!&2-(!-3(!6+(*4,H!IJ!4+$'%-*+$1/!0(+2!&2)%2-,!

.$@$1(4&26!51&2&5%1!,&62,!()!KLMN!%2.!-+$%-$.!0/!%,,&,-$.!@$2-&1%-&(2!%2.!$8(6$2(*,!,*+)%5-%2-9!

%2.!OO!)*11?-$+'!#$%1-#/!0%0&$,!;5(2-+(1!6+(*4>A!"#$!%,,$,,'$2-!()!,*+)%5-%2-!'%-*+&-/!&2!<=,!3%,!

+$%1&:$.!)(+!-#$!)&+,-!-&'$!0/!-#$!5('0&2%-&(2!()!-3(!'(.$+2!-$5#2&D*$,9!%8&,/''$-+&5!.+(4!,#%4$!

%2%1/,&,!;=MN=>!()!%!4$2.%2-!.+(4!%2.!E+$3,-$+!%261$!'&5+(,5(4/!;E=P>A!

Q$!5%2!,*''%+&:$!(*+!+$,*1-,!&2!-#$!)(11(3&26!5(251*,&(2,H!

• P&2&'*'! ,*+)%5$! -$2,&(2! @%1*$,9! (0-%&2$.! 0/! =MN=! %2%1/,&,9! %+$! ,-%-&,-&5%11/! %2.!

,&62&)&5%2-1/!1(3$+!&2!-#$!5(2-+(1!6+(*4!()!#$%1-#/!&2)%2-,!5('4%+$.!-(!#&6#?+&,7!&2)%2-,A!"#&,!

4%+%'$-$+! 5(++$1%-$,!3&-#! 1*26!'%-*+&-/! %2.! &-! &,! %2! %44+(4+&%-$!'%+7$+! )(+! %,,$,,'$2-! ()!

1*26!'%-*+&-/A!

• E=P!&'%6$,!()!-#$!<=,!'(2(1%/$+,!)+('!-#$!5(2-+(1!6+(*4!,#(3$.!0$--$+!,-+*5-*+$.!-#&57!

%2.!.$2,$!,*+)%5$!)&1',!3&-#!5(2-+%,-!0+&6#-$+!.('%&2,9!-#%2!-#(,$!()!-#$!+&,7!6+(*4!-#%-!3$+$!

$8-+$'$1/!-#&2!%,!%!+$,*1-!()!-#$!1%57!()!,*+)%5$!%5-&@$!5('4(2$2-A!!

• "#$! 6%,-+&5! %,4&+%-$,! (0-%&2$.! &''$.&%-$1/! %)-$+! 0&+-#! %+$! %44+(4+&%-$! 51&2&5%1! ,%'41$,! )(+!

1*26!'%-*+&-/!-$,-&26A!!

• "#$!5('0&2%-&(2!()!=MN=!%2.!E=P!4+(@&.$!)%,-!%2.!+$1&%01$!&2)(+'%-&(2!(2!1*26!'%-*+&-/!

0/!%2%1/,$,!()!6%,-+&5!%,4&+%-$,!)+('!2$30(+2,A!
 

E,&4#0.'L R*26! '%-*+&-/9! B2)%2-,9! BP&2&'*'! ,*+)%5$! -$2,&(29! =8&,/''$-+&5! .+(4! ,#%4$!

%2%1/,&,9!E+$3,-$+!%261$!'&5+(,5(4/A!
 

6(A1#4*,.3,+,1-' 
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4,-%24&2/5" 6/.7&)/" ,3" )0/" 2/8/%,7+/()" ,3" (/4" )$-'/)/2" 2-*'." 1%$..&1$%" 19),-/2*1)&8/"

10/+,)0/-$79"-/+$&(."$".)$(2$-2")-/$)+/()" &("+$(9"1$(1/-"1$./.5":9),),;&1"2-*'.")97&1$%%9"

0$8/" ./-&,*." .&2/" /33/1)." )0*." %&+&)&('" )0/&-" *./" )," /%&+&($)/" )*+,-" 1/%%.5" <0/-/3,-/" )0/"

2&.1,8/-9" ,3" (/4" ($)*-$%" 1,+7,*(2.=/;)-$1)." 1,*%2" 0/%7" )," $+/%&,-$)/" )0/" $()&(/,7%$.)&1"

)0/-$795">.910-,70&%&1"+&1-,,-'$(&.+.".*11/..3*%%9"1,%,(&?/2"2//7"./$.@"0&'0"+,*()$&(."$(2"

>,%$-"$-/$.5"A()$-1)&1$",33/-."7/-+$(/()" %,4" )/+7/-$)*-/.@" .)-,('"4&(2.@" .0,-)" .*++/-"$(2"

&()/(.&8/" .*(" &--$2&$)&,(5" <," .*-8&8/" *(2/-" A()$-1)&1" 1,(2&)&,(." +&1-,,-'$(&.+." (//2" ),"

7,../.." $2$7)$B%/" +/)$B,%&.+" )0*." 7-,2*1&('" B&,$1)&8/" 1,+7,(/()." 4&)0" $))-$1)&8/"

70$-+$1,%,'&1$%" 7-,7/-)&/.5"A"+/)0$(,%" /;)-$1)" 3-,+"B&,-/$1),-"'-,4("9/$.)"4$." 7-/7$-/25"

:$(($B&2&,%" &." $" ($)*-$%" 1,+7,(/()" &(" 0/+75" C)" 0$." -/+$-D$B%/" 70$-+$1,%,'&1$%" $1)&8&)&/."
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1,++,(" ),;&1&)9" $(2" )0/-/3,-/" 1,*%2" B/" 7-/./()" &(" 3,,2" .*77%/+/().5" E*-" .)*29" $&+/2" ),"

2/)/-+&(/" $(2" 1,+7$-/" )0/" $()&(/,7%$.)&1" $1)&8&)9" ,3" )0/" A()$-1)&1" 9/$.)" /;)-$1)"

FSporobolomyces salmonicolor $(2 Cryptococcus laurentiiG" $(2" 1$(($B&2&,%" $." 7*-/"

1,+7,*(2"$(2"&("0/+7"/;)-$1)."$'$&(.)"+$%&'($()"%9+70,&2"1/%%.5"<0/"19),),;&1"/33&1$19"4$."
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8$%*/." B/)4//(" !!" $(2" S T" U'=+%" 3,-" )0/" A()$-1)&1" 9/$.)" /;)-$1)" $(2" B/%%,4" SR" U#" 3,-"
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4$."3,*(2"),"-/2*1/")0/"$1)&8&)9",3")0/"ILHMN")-$(.1-&7)&,("3$1),-"),"$"1,+7$-$B%/"4&)0")0$)",3"

1*-1*+&("/;)/()5" 

Cannabidiol and the yeast extract have antineoplastic activity, which is comparable with 

that of curcumin. Since both natural products are usually well tolerated and do not produce 

any toxic effects, there is considerable merit in the development of Antarctic yeast and 

hemp plant extracts as potential therapy for lymphoid neoplasms@ 

 

81/#"+45? A()&(/,7%$.)&1"$1)&8&)9"in vitro@"K-,)0/%&$%"1$(1/-@":<:P@":$(($B&2&,%@"A()$-1)&1"

9/$.)"/;)-$1).5"
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A substantial part of the experimental work has been supported by the national program 

BioActiveMed D01-217/30.11.2018, sponsored by the Bulgarian Ministry of Education and 

Science."
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This work was supported by projects DN 11/1/2017 and KP -06-N21/12/2018 of NSF. 
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Introduction: #$%&'()*"+,-,$.",-"/.",.()*0,-1,&2,./*3"-1,).(,4,1"4,)20"5"67,17",.12'0)"%)(7$0-"

4$*"/18',*,.95"&*$1)--,.95"/./23:,.9"/.0"'.0)*-(/.0,.9"0,9,(/2",%/9)-5"/.0");(*/1(,$."$4"7,97<

0,%).-,$./2"0/(/" ($"&*$0'1)".'%)*,1/2"$*"-3%=$2,1" ,.4$*%/(,$.>"#$%&'()*"+,-,$." ,-"12$-)23"

2,.?)0"6,(7" /*(,4,1,/2" ,.()22,9).1)" /.0" ,(-" 9$/2" ,-" .$(" $.23" ($" -))5" ='(" /2-$" ($" &*$+,0)" '-)4'2"

*)-'2(-"=/-)0"$."(7)"$=-)*+/(,$.>"#$%&'()*"+,-,$."()17.,8')"7/-"-7$6."/"9*)/("/&&2,1/(,$.",."

/--)--%).("$4"%)0,1/2",%/9)->"@7)"/,%"$4"(7,-"-('03",-"($",.+)-(,9/()"(7)",.1,0).1)"$4"2'%=/*"

-1$2,$-,-"4*$%"ABC",%/9)-"(7*$'97"1$%&'()*"+,-,$.>"D1$2,$-,-",-"0)4,.)0"/-"1'*+/('*)",."(7)"

4*$.(/2"&2/,."$4" (7)"=$03"/.0"&2/3-"/." ,%&$*(/.(" *$2)" ,." (7)"8'/2,(3"/.0" (7)"/11'*/13"$4" (7)"

-1/."*)-'2(->

Materials and methods: E)" 7/+)" /--)--)0" FGH" ABC" 2'%=/*" -&,.)" -1/.-" /+/,2/=2)" ,." (7)"

AI#JK"4$*%/("/-"/"*/6",%/9)>"E,(7"(7)"7)2&"$4"(7)"$&).#L"2,=*/*3",."&3(7$."6)"7/+)"%/0)"

/."/&&2,1/(,$." ($"&*$1)--" (7)" -&,.)" ,%/9)-"/.0"0)()*%,.)" (7)"/.92)"$4" (7)" 2'%=/*" -1$2,$-,->"

E)"7/+)"'-)0"(7)"M$'97"N,.)"@*/.-4$*%"%)(7$0"($"4,.0"(7)"2,.)-"&/*/22)2"($"(7)"+)*()=*/)"/.0"

(7)."6)"1/21'2/()0"(7)"/.92)"=)(6))."(7)%"($"4,.0"(7)"-1$2,$-,-"/.92)"O#$==P-"/.92)O>""

Q)-'2(-R" @7)"%)/." -1$2,$-,-" /.92)" $4" /22" FGH" -'=S)1(-" 6/-" T>UG" 0)9*))-" V" T>UH" 0)9*))->" U"

-'=S)1(-" 7/0" -1$2,$-,-" /.92)" 9*)/()*" (7/."  W" 0)9*))-" X" %)/." /.92)"  Y> F" 0)9*))-" V" H>T "

0)9*))->" @7)" %,.,%'%" +/2')" 6/-"  W>WT" 0)9*))-" /.0" (7)" %/;,%'%" FW>WT" 0)9*))->" @7)"

*)%/,.,.9"FHG"&)$&2)"7/0"-1$2,$-,-"/.92)")8'/2"$*" 2)--" (7/." W"0)9*))->"@7)"%)/."-1$2,$-,-"

/.92)"$4" (7,-"9*$'&"6/-"T>HU"0)9*))-"V"T>TY"0)9*))-" Z%,.,%'%R"W"0)9*))-5"%/;,%'%R"U>U!"

0)9*))-[>"

Conclusion:" @7,-"%)(7$0" /-" /" &/*(" $4" 1$%&'()*" +,-,$."%/3" =)" '-)4'2" 4$*" (7)" 0)()1(,$." $4"

2'%=/*"-&,.)"-1$2,$-,-"/.0"1$'20"$&(,%,:)"(7)"ABC"-1/."8'/2,(3>"

"

<'3A"(1+@ #$%&'()*"+,-,$.5"D1$2,$-,-5"ABC."
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