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.! (56+' +37.8%+5+' 9(#' :1!1;1;<' 5&' &3=2&36%+'
+*238+36&-&36&'&3'&,'&%.6%$=.6$'=+6+,.>+38$'
,+'%&+==.?31'#@!'A'B!@'C'B!#@D'C'BA'A'B#@D/

0' E5F'5&',,+-+'+,'G+5$'8&'23+'=$%%.&36&'&,H=6%.=+'
+'6%+IH5'8&'23+'5$,2=.?3'=$3'.$3&51

12' J&',&5',,+-+'6+-*.H3'*2KK&%5L'5$3'5$,2=.$3&5'
K$%-+8+5'G$%'23'M=.8$'8H*.,'N',+'5+,'8&,'-.5-$L'
52'K23=.?3'&5'.-G&8.%',$5'=+-*.$5'*%25=$5'8&'
GBL'5&'&3=2&36%+3'G%&5&36&5'&3' ,$5' ,F02.8$5'

34567489:;<(
=$%G$%+,&5L' 6+36$' &46%+' =$-$' .36%+=&,2,+%&5L'
23$' 8&' ,$5' 5.56&-+5'-M5' .-G$%6+36&5' 8&,'
$%O+3.5-$'&5',+'-&>=,+'8&'M=.8$'=+%*?3.=$'N'
*.=+%*$3+6$'8&'5$8.$1

1=' P+36$' ,+' +=.8$5.5' =$-$' ,+' +,=+,$5.5' G2&8&3'
5&%'8&'&56&'6.G$L'&3',+'+,=+,$5.5',+'7.G&%I&36.Q
,+=.?3'G%$I$=+'&,'=2+8%$'=$3$=.8$'=$-$'-+,'
8&'-$36+R+'&3'&,'02&'7+N'23'+2-&36$'8&'GBL'
$=+5.$3+38$'-+%&$L' G+,G.6+=.$3&5L' 3M25&+L'
I?-.6$L'&36%&'$6%$5'N'&3'&,'&46%&-$'6&6+3.+1

1.' J&OS3' E%%7&3.25' N' T%U356&8QV$W%N' ' 23'
XXXXXXX'&5'6$8+'5256+3=.+'02&'+,'8.5$,I&%5&'
&3'+O2+'+2-&36+',+'=$3=&36%+=.?3'8&'7.8%$Q
O&3.$3&51

"
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1>' (,'XXXXXXX'8&'+,O23+5'-$,H=2,+5'=$-$',+5'
G%$6&F3+5L' +-.3$M=.8$5' O&3&%+' G%$82=6$5'
=$-$'52,K+6$5L'K$5K+6$5L'&6=1'02&'$*,.O+6$%.+Q
-&36&'8&*&3'&4=%&6+%5&'G$%'IF+'%&3+,1

1?' V+'*%&=7+'XXXXXXX'-.8&',+'=+36.8+8'8&',$5'
=+6.$3&5'5$8.$'N'G$6+5.$'+',$5'02&'5&',&5'%&56+'
,+' =+36.8+8' 8&' +3.$3&5' =,$%$' N' *.=+%*$3+6$'
&3'&,'G,+5-+Z'52'I+,$%'+N28+'+,'8.+O3?56.=$'
8.K&%&3=.+,' 8&' ,$5' 6%+56$%3$5' 8&,' &02.,.*%.$'
M=.8$Q*+5&1

@@' (56+'=$38.=.?3'=2+38$'&5'-&6+*?,.=+L'6%+35Q
=2%%&' =$3' 8.5-.32=.?3' 8&' ,+' =$3=&36%+=.?3'
G,+5-M6.=+'8&'*.=+%*$3+6$',+'=2+,'G2&8&'$=2Q
%%.%'G$%'+2-&36$'&3',+'=$3=&36%+=.?3'8&'BA'
8&*.8$'+',+'G%$82==.?3'.36&%3+'8&',$5'M=.8$5'
acetoacético y β-hidroxibutírico producidos 
82%+36&',+'=&6$+=.8$5.5'8.+*H6.=+1

@2' V+'=$3=&36%+=.?3'8&'&56$5'.$3&5'&3'&,'G,+5-+'
&5'+G%$4.-+8+-&36&';[\'-(0]V'&3'8$38&'&,'
^+A'%&G%&5&36+'&,'_D`L'&,'%&56$'8&'&,,$5'5$3'
aAL'#+AA'N'bOAA1

@>' (,' XXXXXXX' 8&' =+%*$3$' &5' 23' O+5' 5$,2*,&'
G%$=&8&36&' 8&,'-&6+*$,.5-$L' &5' !\' I&=&5'
-M5'8.K25.*,&'02&'&,'@!L'&3'&,'G,+5-+'G2&8&'
8.5$,I&%5&'&3'+O2+'K$%-+38$'M=.8$'=+%*?3.Q
=$L''+8&-M5'8&'K$%-+%'23+'G&02&R+'=+36.8+8'
8&'*.=+%*$3+6$'G$%02&'+7F'3$'7+N'+37.8%+5+'
=+%*?3.=+1

@?' c%O+3$'02&'G+%6.=.G+'&3',+'%&O2,+=.?3'8&'&02.Q
,.*%.$'M=.8$Q*+5&'N+'5&+'&4=%&6+38$'&4=&5$5'
8&,'.$3'B#@D/ o  reabsorbiendo el ya filtrado, 
+8&-M5'8&'&4=%&6+%'7.8%$O&3.$3&5'&3'K$%-+'
8&'^B:A'$'BDd@:Z'&3'+=.8&-.+'5&'+2-&36+',+'
&4=%&=.?3' G$%' &56+' IF+' 8&' 7.8%$O&3.$3&5' +,'
-.5-$'6.&-G$'02&'5&'%&6.&3&'*.=+%*$3+6$'N'
&3'+,=+,&-.+'52=&8&',$'=$36%+%.$1

2A' V+' +=.8$5.5' 8&' &56&' 6.G$L' G2&8&' 8&*&%5&' +,'
+2-&36$' &3' ,+' G%$82==.?3' 8&' M=.8$' ,M=6.=$'
02&'5&' .3=%&-&36+'&3'&,'&e&%=.=.$'-25=2,+%'
+3+&%?*.=$L'$'*.&3'G$%'8.+*&6&5'$'.3K&==.$3&5'
+O28+51

21' f3+'I+%.+=.?3'%&,+6.I+-&36&'G&02&R+'8&'GB'
es suficiente para que se modifique la afinidad 
8&',+'7&-$O,$*.3+'G$%'&,'$4FO&3$L'&,'&K&=6$'
XXXXXX'=$35.56&'&3'02&'=2+38$'&,'GB'*+e+'
disminuye esta afinidad.

2@' g2%+36&'&56+'+=6.I.8+8'KF5.=+'7+N'23'+2-&36$'
&3',+''G%$82==.?3'8&'M=.8$',M=6.=$L'23+'-&8.8+'
=$-G&35+6$%.+'&5'&,'+2-&36$'&3',+'I&36.,+Q
=.?3'G2,-$3+%'02&'+N28+'+'&,.-.3+%'-+N$%'
=+36.8+8'8&'#@!''N'6.&38&'+'-+36&3&%'&,'GB'
=$356+36&

1' (3'&56&'XXXXXXX' .36%+=&,2,+%' ,$5'G%.3=.G+,&5'
+-$%6.O2+8$%&5' 5$3' &,' 8&,' 7&-$O,$*.3+6$]
7&-$O,$*.3+L'K$5K+6$'8.5?8.=$]K$5K+6$'-$3$Q
5?8.=$

@' V+' =$3=&36%+=.?3' 8&' &56+5' &36.8+8&5' &3' ,$5'
,F02.8$5' *.$,?O.=$5' 5&' &3=2&36%+'-2N' =$3Q
6%$,+8+L' N+' 02&' G&02&R$5' =+-*.$5' G2&8&3'
$=+5.$3+%'O%+I&5'6%+56$%3$5'8&*.8$'+',+'*+e+'
$'52*.8+'8&,'GBL'=$3',+'G%.-&%+'=$38.=.?3'5&'
G%$82=&'8&G%&5.?3'8&'5.56&-+'3&%I.$5$'=&3Q
6%+,L'8.5-.32=.?3'8&',+'=$36%+==.?3'=+%8.+=+L'
+%%.6-.+5L'+=.8$5.5'&'7.G&%h+,&-.+'&36%&'$6%$51

2' #2+8%$'=,F3.=$'$=+5.$3+8$'G$%'8.+*&6&5'-&,,.Q
625'3$'6%+6+8+L'&3'8$38&',$5'3.I&,&5'&3'5+3O%&'
y orina de acetoacetato y de β hidroxibutirato 
G2&8&3'+,=+3>+%'I+,$%&5'-2N'&,&I+8$5',$'02&'
=$382=&'+'23+'*+e+'.-G$%6+36&'8&'GB1

=' E5F'5&',,+-+'+,'-&=+3.5-$'02&'8&5+%%$,,+'&,'$%Q
O+3.5-$'=2+38$'+36&'23+'+,=+,$5.5'%&5G.%+6$%.+'
&3'8$38&'&,'GB'52*&'N'&,'#@!'*+e+L'&,'%.R?3'
&4=%&6+'-M5'*.=+%*$3+6$Z'=2+38$'5&'6%+6+'8&'
23+'+,=+,$5.5'-&6+*?,.=+'&3'8$38&'&,'GB'52*&'
N'&,'#@!'5&'&,&I+Z'&,'$%O+3.5-$',$'=$%%.O&'=$3'
7.G$I&36.,+=.?31

>' (56+'-$,H=2,+' e236$' =$3' &,' M=.8$' =+%*?3.=$'
=$356.62N&3'&,'5.56&-+'+-$%6.O2+8$%'02&'.-Q
G.8&'I+%.+=.$3&5'8&,'GB'5+3O2F3&$Z'&,'&4=&5$'
8&'&56+'-$,H=2,+'5&'6%+35K$%-+'&3'#@!'&3'&,'
G2,-?3'N'&5'&4=%&6+8$'G$%',+'%&5G.%+=.?31

?' (,'=+6.?3'-M5'+*238+36&'8&'&56&'&5G+=.$'&5'&,'
G$6+5.$'9;;\'--$,]V<'N'&5'+G%$4.-+8+-&36&'
D\'I&=&5'-M5'+*238+36&'02&'&,'&4.56&36&'8&,'
$6%$',+8$'8&',+'-&-*%+3+1

B' V$5'G%.3=.G+,&5'+-$%6.O2+8$%&5'8&'&56&'=$-Q
G+%6.-&36$'5$3'*.=+%*$3+6$]M=.8$'=+%*?3.=$L'
7&-$O,$*.3+6$]7&-$O,$*.3+L'G%$6&.3+6$5]G%$Q
6&F3+5'N'K$5K+6$'8.5?8.=$]K$5K+6$'-$3$5?8.=$

1A' V+' =$356+36&' 8&' &02.,.*%.$' 8&' ,+' .$3.>+=.?3'
8&'&56+'-$,H=2,+'+'![i#'&5';1\'4';\Q;:'b!'8&'
8$38&',+'=$3=&36%+=.?3'G+%+'=+8+'23$'8&'525'
.$3&5'j@B/k'N'jBAk'&5'8&';'4';\QYb1

11' (,'I+,$%'8&,'Ga+'8&',$5'M=.8$5'&5'&,'XXXXXXXX'
8&'52'=$356+36&'8&'8.5$=.+=.?3'02&'&3'&,'=+5$'
8&,'M=.8$'=+%*?3.=$'&5'GB'C'"1;

1@' P$8$5',$5'M=.8$5'9BE<'6.&38&3'+'G&%8&%'52'$'
525'G%$6$3&5'&3'8.5$,2=.?3'+=2$5+'8+38$',2O+%'
+'52'*+5&'=$3e2O+8+'9E/<L' ,+'%&,+=.?3'8&' ,+5'
concentraciones se define como constante de 
&02.,.*%.$'$'8&'XXXXXXX'N'&3'6H%-.3$5'8&'GB'
5&'8&5.O3+'=$-$'Ga+1

C<596D:;<(
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10' #2+38$'&5'%&5G.%+6$%.+L'5&'G%$82=&'G$%02&',+'
%&,+=.?3'B#@D/]B!#@D'=+-*.+'52'I+,$%'3$%-+,'
8&'!\);'8&*.8$'+'02&'7+N'23+'*+e+'8&',+'!#@!'N'
&,'M=.8$'8.5-.32N&'52'I+,$%L'&,'GB'5&'&3=2&36%+'
+%%.*+'8&'Y1:L'&56+'5.62+=.?3'5&'G%&5&36+'&3'
&3K&%-&8+8&5'G2,-$3+%&5L'-&3.3O.6.5L'&56%H5'
G%$82=.&38$'23+'7.G&%I&36.,+=.?31

1B' f6.,.>+38$',+'XXXXXX'8&'B&38&%5$3QB+55&,*+=7'
&,'GB'8&',+'5+3O%&'5&'=+,=2,+'=$3K$%-&'&56+'
K?%-2,+)'GB''C'Ga+'A',$O'jB#@D/k]jB!#@DkL'&,'
%&52,6+8$'8&'Y1:'5&'$*6.&3&''=$3',$5'5.O2.&36&5'
8+6$5)'Ga+'C'"1;L'jB#@D/k'C'!:-(0'N'jB!#@Dk'
C;1!'-(01

@A' (3'&,'G,+5-+'&,'=,$%2%$'&5'&,'%&G%&5&36+36&'-M5'
+*238+36&'8&'&56&'O%2G$'N+'7+N'+G%$4.-+8+Q
-&36&';\\'-(0,]VL'&56&'I+,$%' 5&'&3=2&36%+'
8.5-.32.8$'&3'=&6$5.5'8.+*H6.=+L'&3'&3K&%-&Q
8+8'8&'E88.5$3'N'&3'$*56%2==.?3'G.,?%.=+1

@1' (5',+'G%&5.?3'&e&%=.8+'G$%'&,'+O2+'+'6%+IH5'8&'
23+'-&-*%+3+'5&-.G&%-&+*,&'+'23'=$-G+%Q
6.-&36$'02&'=$36.&3&'5$,26$'=$3'=$3=&36%+=.?3'
-+N$%1

@=' (,'XXXXXXX'M=.8$Q*M5.=$'&5'23'G%$=&5$'=$-Q
G,&e$'&3'H,'G+%6.=.G+3'-S,6.G,&5'?%O+3$5'G%.3=.Q
G+,-&36&'&,'G2,-?3'N'&,'%.R?3'G+%+'-+36&3&%'
%&,+6.I+-&36&'=$356+36&5'&,'GBL'&,'&02.,.*%.$'
&,H=6%.=$L'&,'&02.,.*%.$'$5-?6.=$'N',+'I$,&-.+1

@.' (56&'5.56&-+'+-$%6.O2+8$%'9G,2%+,<'e236$'=$3'&,'
8&,'*.=+%*$3+6$'&5'23$'8&',$5'-M5'.-G$%6+36&5'
8&,'$%O+3.5-$L'G+%6.=.G+'&3'&,'=.6$G,+5-+'8&'
6$8+5',+5'=H,2,+5L'&,'Ga+'8&,'M=.8$'&5'"1l"'N'
%&5.56&'=+-*.$5'8&,'GB'8&'[1_'+'Y1_1'

@0' Jm%&35&3'&3';_\_'8&5+%%$,,?'&,'=$3=&G6$'8&'
02&'GB'&5'&,'XXXXXXX'3&O+6.I$'8&',+'=$3=&3Q
6%+=.?3'8&'.$3&5'7.8%?O&3$Z'23+'8.5$,2=.?3'02&'
6.&3&'23+'O%+3'=+36.8+8'8&'&56$5'.$3&5L'6&38%M'
23'GB'*+e$1

@B' (3'&56&'?%O+3$'5&'%&+,.>+'&,'.3O%&5$'8&'$4FO&Q
3$'7+56+',+5'=H,2,+5L'+5F'=$-$',+'&4G2,5.?3'8&'
8.?4.8$'8&'=+%*$3$1
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