
� �

� � � � � � � � � 	 � � 
 � � � � � �
CIGARRILLOS 

ELECTRÓNICOS: 
TOXICIDAD, ADICTIVIDAD 

Y POTENCIAL UTILIDAD 
TERAPÉUTICA
 � 
 � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � �� � � � � � � � � � � � � � � � � 
 � � � � �� � 
 � � � 
  � � �  � 
 !  � � 
 � �

F. Javier Ayesta Ayesta  
Director del Máster en Tabaquismo

Universidad de Cantabria

Mª Jesús García-Blanco  
Presidenta de la Sociedad Española de 
Especialistas en Tabaquismo (SEDET) 

Francisco Rodríguez-Lozano
Presidente del Comité Nacional de Prevención del 

Tabaquismo (CNPT)" # $ % & # '

Palabras clave:( ) * + ,- . / 0 $ 1 " / 2 1

Key-words:3 4 5 6 7 8 9 : : 3 ; 4< = > ? = @ A B C D E D F = F F G H B I E D > = ? ? D H H B I J K L GB E = I D B @ = @ H = M L G ? A G N ? G M = A L ? = F G H = M D A = FF G K L D G @ G I @ B = O = @ F B @ = @ I L E B @ I L M B P L @ =N Q ? F D F = M G F D = F G R S = T B I F G U D F = J V = H H G U = F B= H = O W I K L G F = F G N ? B F L E A B I B F G I D I A G M = I F GF G G I A G N ? B E G I B J G U D F G @ A G F G I F G R X Y S J V = @ I D F BH = D @ A ? B F L E E D Z @ G @ G H M G ? E = F B F G H B I A = O = E B I F GM = I E = ? B H = N ? B M B E D Z @ F G H B I E D > = ? ? D H H B I M D H F JH D > V A B L H A ? = H D > V A J G @ = K L G H H B I N = [ I G I K L G H B V = @G H G E A ? Z @ D E B I J P G @ > G @ G ? = H J F G H B I N ? B F L E A B II P I A G M I \ J V = ? G @ B U = F B H = I G I N G ? = @ ] = I F G N B F G ?E B @ I G > L D ? P N ? B M B U G ? N ? B F L E A B I M G @ B I A Z C D E B I^ G F G I E B @ B E G G C = E A = M G @ A G N B ? K L Q L @ N ? B F L E A BF G I = ? ? B H H = F B G @ _ V D @ = G @ ` S S a b S Y P K L G H H G > Z= c E E D F G @ A G G @ ` S S d b S e V = E B @ I G > L D F B G H Q C D A BD @ A G @ A = O = @ G @ E B @ A ? = ? L @ I D I A G M = F G = F M D @ D I A ? = E D Z @F G H = I N G ? I B @ = I f L M = F B ? = I P K L G N L F D G ? = I G ? B f G ? A = F B



� g

E B M B M G @ B I A Z C D E B h < = ? = ] Z @ F G H Q C D A B D @ D E D = H F G H B IE D > = ? ? D H H B I G H G E A ? Z @ D E B I N = ? G E G ? G H = E D B @ = ? I G E B @ G HM B M G @ A B F G I L H = @ ] = M D G @ A B J E B D @ E D F G @ A G E B @ H = I? G I A ? D E E D B @ G I F G E B @ I L M B F G A = O = E B G @ H L > = ? G IE G ? ? = F B I D M N H = @ A = F = I G @ M L E V B I N = [ I G I B E E D F G @ A = H G I JE B @ H = M = P B ? N G ? E G N E D Z @ F G ? D G I > B = E G ? E = F G HE B @ I L M B F G A = O = E B P E B @ H = B f G ? A = F G = H > B @ L G U B K L GN L G F G I G ? U D ? N = ? = K L G D @ A G @ A G @ H = E G I = E D Z @ L @ = N = ? A GF G K L D G @ G I @ B H B V = O [ = @ E B @ I G > L D F B N ? G U D = M G @ A GP F G I G = @ V = E G ? H B i j = H = ] ] B H B ` S R k J j V D H D N l B ? ? D I m @ E h` S R k J n V G o E B @ B M D I A ` S R k \ h< B K L G N B F [ = @ B I G ? M p I K L G L @ = M B F = N = I = q G ? = J I GG I A p E B @ I B H D F = @ F B G @ M L E V B I N = [ I G I F G I = ? ? B H H = F B I r =N B ? q Z U G @ G I P = F L H A B I q Z U G @ G I J N B ? N B O H = E D Z @ K L G@ B O L I E = H = E G I = E D Z @ i _ s _ ` S R k J < G G G A = H h ` S R k \ ho I A = E B @ I B H D F = E D Z @ I G = A ? D O L P G = H = G I N G E D = H D ] = E D Z @F G H M G ? E = F B i H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I G M N D G ] = @V G E V B J = H N ? D @ E D N D B G ? = @ G C = E A = M G @ A G D > L = H = E D > = ? ? D H H B I= V B ? = P = @ B \ P = H = G @ A ? = F = F G E D F D F = F G H = I > ? = @ F G IA = O = K L G ? = I G @ G H M G ? E = F B J = H K L G = N B ? A = @ A B F = I Lo E B @ B M D I A ` S R k \ h< B I H H = M = F B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I I B @ F D I N B I D bbU B I E B @ B A ? = I f B ? M = I \ K L G E B @ I D I A G @ G @ L @ N G K L G T B bO ? D E = E D Z @ F G H B I E D > = ? ? D H H B I \ K L G J M G F D = @ A G L @ I D I A G M =G H G E A ? Z @ D E B E B @ L @ = O = A G ? [ = ? G E = ? > = O H G P L @ = A B M D ] = bF B ? J E = H D G @ A = P U = N B ? D ] = G H E B @ A G @ D F B F G H E = ? A L E V B h o HU = N B ? N ? B F L E D F B b f ? L A B F G L @ E = H G @ A = M D G @ A B J @ B F GH B I E D > = ? ? D H H B I A ? = F D E D B @ = H G I i t U = N G B u \ ho @ H = = E A L = H D F = F H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I I B @ L @E B @ q L @ A B = O I B H L A = M G @ A G V G A G ? B > Q @ G B F G N ? B F L E A B IK L G N ? B F L E G @ G H E = H G @ A = M D G @ A B P H = U = N B ? D ] = E D Z @ P

H B I N B I D O H G I E B @ A ? B H G I F G E = H D F = F G C D I A G A = M O D Q @U = ? D = O D H D F = F F G @ A ? B F G N ? B F L E A B I K L G F G E H = ? = @I G ? V B M B > Q @ G B I h o I A = V G A G ? B > G @ G D F = F = L M G @ A =N B ? G H V G E V B F G K L G J = L @ K L G V = I A = G H M B M G @ A B H =F G A G ? M D @ = F B N B ? H = G M N ? G I = K L G H B I f = O ? D E = J E = F =U G ] I B @ M p I f ? G E L G @ A G I H B I E = ? A L E V B I ? G H H G @ = O H G I JE L P B E B @ A G @ D F B G @ I = O B ? G I G I G H G > D F B N B ? H B I N ? B N D B I< B ? G E D G @ A G F G H f G @ Z M G @ B P I L > ? = @
` S R k J G F D A B ? D = H ` S R a \ h@ L G U B I N ? B F L E A B I N B F ? [ = @ I L N B @ G ? L @ = V G ? ? = M D G @ A =N = ? = ? G = H D ] = ? G I A ? = A G > D = I F G ? G F L E E D Z @ F G F = T B IF G G H H = I h v H = N = ? H = F D f L I D Z @ F G G I A B I N ? B F L E A B IE B @ H H G U = G H ? D G I > B F G K L G I G G @ H G @ A G ] E = @ J F G A G @ > = @B ? G U D G ? A = @ H B I N ? B E G I B I F G F G I @ B ? M = H D ] = E D Z @ F G HE B @ I L M B F G A = O = E B J N ? B E G I B I K L G G I A p @ H H G U = @ F B= M = P B ? E G I = E D Z @ P M G @ B ? D @ D E D = E D Z @ G @ = K L G H H B IN = [ I G I K L G = N H D E = @ H = I F D U G ? I = I M G F D F = I F G E B @ A ? B H? G E B > D F = I G @ G H _ B @ U G @ D B l = ? E B I B O ? G G H _ B @ A ? B HF G H n = O = E B i w B ? H = @ F ` S R R J _ = V @ x ^ D G > G H ` S R R Jc y _ B @ @ B ? ` S R ` J j = H = ] ] B H B ` S R k \ h / z { 2 1 { | { z / zF D U G ? I = I N ? G N = ? = E D B @ G I F G ? D U = F = I F G H A = O = E B \F G N G @ F G f L @ F = M G @ A = H M G @ A G F G H = ? = N D F G ] E B @ H =F G N G @ F G F G H = U [ = F G = F M D @ D I A ? = E D Z @ P F G H N } F G H =N ? G N = ? = E D Z @ = H I G ? E B @ I L M D F = h c A ? B I E B M N B @ G @ A G ID M N B ? A = @ E D = ? G = H G I M = ? > D @ = H i v P G I A = G A = H h ` S R a \ h< = U [ = D @ V = H = A B ? D = i f L M = F = \ P H = D @ A ? = U G @ B I = I B @ H = I

� � � � � � � � � 	 � � 
 � � � � � �



� ~

� � � � � � � � � 	 � � 
 � � � � � �
F G H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I G I I D M D H = ? b K L D ] p= H F G H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I P M = P B ? K L G G HF G H = I B A ? = I f B ? M = I F G E B @ I L M B F G A = O = E B K L G @ Bi w G H H x � G = @ G ` S R ` J � = @ I D E � G H ` S R ` \ ho I A G V G E V B J K L G N B F ? [ = @ B I G ? M L P ? G H G U = @ A GG @ K L D G @ G I V = @ I D F B E B @ I L M D F B ? G I ? G > L H = ? G I F GE B @ I L M G B A ? = I f B ? M = I F G A = O = E B P J G I N G E D = H M G @ A G J= K L G H H = I N G ? I B @ = I G @ H = I K L G H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I I L N B @ G @ H = N ? D M G ? = f B ? M = F G E B @ A = E A BE D > = ? ? D H H B I G H G E A ? Z @ D E B I G @ G I A G E = I B \ N L G F G B E = I D B @ = ?A G M = H = c l ^ D @ I D I A G K L G H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I1 � � { 2 { z / zv L @ K L G @ B G I A Q G I A ? D E A = M G @ A G F G M B I A ? = F B JG I M L P N ? B O = O H G K L G H B I o � s ^ G @ > G @ G ? = H P H B IM G @ B I A Z C D E B I K L G H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I JP = K L G G @ G H H B I @ B I G ? G = H D ] = L @ N ? B E G I B F GE G H L H = ? G I M L G I A ? = @ L @ = M G @ B ? A B C D E D F = F F G G I A B IN ? B F L E A B I i w = V H G A = H h ` S R k J � = ? I = H D @ B I G A = H h ` S R k = J� B M = > @ = G A = H h ` S R k \ h s G I F G G H N L @ A B F G U D I A = F G H =I = H L F N W O H D E = J M p I D M N B ? A = @ A G K L G H = I ? G = E E D B @ G I= F U G ? I = I P = F G I E ? D A = I i _ V G @ ` S R k J } L = G A = H h ` S R k \G I H = M B ? O D b M B ? A = H D F = F = H = ? > B N H = ] B hs G A G ? M D @ = ? P U = H B ? = ? E B @ L @ M [ @ D M B F GN ? G E D I D Z @ H = D @ A G @ I D F = F F G H B I ? D G I > B I K L G I GF G ? D U = @ F G H E B @ I L M B E ? Z @ D E B F G G I A B I N ? B F L E A B IU = = H H G U = ? O = I A = @ A G I = T B I h o I A B I G F G O G = K L G H =A B C D E D F = F F G H A = O = E B G I M L P F D f G ? D F = i G @ A ? G ` S Pa S = T B I V = O D A L = H M G @ A G \ J = K L G H = M = P B ? N = ? A GF G H B I E B @ I L M D F B ? G I I B @ M L P q Z U G @ G I i H B K L G H =

E B @ I L M D F B ? G I F G E D > = ? ? D H H B I G H G E A ? Z @ D E B I f L M = @A = M O D Q @ b B V = @ f L M = F B b E D > = ? ? D H H B I @ B ? M = H G I J H Bf = E A B ? G I F G E B @ f L I D Z @ h v F D E D B @ = H M G @ A G G I G @ B ? M GH = V G A G ? B > G @ G D F = F F G G I A B I N ? B F L E A B I J A = @ A B G @F G H E B @ I L M D F B ? h j B ? G H H B J A B F = I H = I = N ? G E D = E D B @ G I = H? G I N G E A B V = @ F G I G ? D @ F D ? G E A = I P E B @ L @ E ? D A G ? D B F GN ? L F G @ E D = J A G @ D G @ F B G @ E L G @ A = H = I G C N G ? D G @ E D = IN = I = F = I P H = I N B A G @ E D = H D F = F G I f L A L ? = I i � B H H I E V G D F x� ? G M ] @ G ? ` S R ` \ h� � � � � � � � � � � � � o H E B @ A G @ D F B G @ @ D A ? B I = M D @ = IF G H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I G I M [ @ D M B h o H K L G I GF G A G E A = I G F G O G = K L G b = H D > L = H K L G B E L ? ? G E B @ H B I bf G E A B J A G @ D G @ F B L @ > ? = @ E B I A G G E B @ Z M D E B F D I M D @ L D ?I L G H G I G ? = H > B M = P B ? K L G G H K L G N ? B E H = M = @ A G @ G ?H = I F D U G ? I = I M = ? E = I J @ B N = ? G E G K L G G I A = I G = U = P == I G ? L @ = f L G @ A G F G A B C D E D F = F ? G = H i � D M G A = H h ` S R k J� � � � � � � � � � � � � � � � � � � � � � � v H @ B I G ? f ? L A B F GF G _ c I B @ F G I N ? G E D = O H G I J N B ? H B I K L G H = E B @ A ? D O L E D Z @F G G I A G > = I = H = A B C D E D F = F F G H A = O = E B f L M = F Bi f L @ F = M G @ A = H M G @ A G E = ? F D B U = I E L H = ? \ @ B G C D I A G G @ G I A GE D > = ? ? D H H B I I G G M N H G = N ? B N D H G @ > H D E B H J > H D E G ? D @ =E B M B G C E D N D G @ A G I h o I A = I I L I A = @ E D = I I G = T = F G @V = O D A L = H M G @ A G = H B I E D > = ? ? D H H B I N = ? = M = @ A G @ G ? I LV L M G F = F h v L @ K L G @ B G I A p F G I E = ? A = F = J H = A B C D E D F = FF G ? D U = F = F G G I A B I E B M N L G I A B I @ B N = ? G E G I G ?> ? = U G h v L @ K L G = H > L @ B I F G H B I N ? D M G ? B I E D > = ? ? D H H B I



� �

N B A G @ E D = H M G @ A G M L P A Z C D E = i   B G H G A = H h ` S R ` J < D N N D G A
K L G B ? D > D @ = A = K L D E = ? F D = J U = I B E B @ I A ? D E E D Z @ P = L M G @ A BF G H = N ? G I D Z @ = ? A G ? D = H I D I A Z H D E = P F D = I A Z H D E = J H D O G ? = E D Z @K L G G I ? G I N B @ I = O H G G @ > ? = @ N = ? A G F G H = A B C D E D F = FE = ? F D B U = I E L H = ? F G H E B @ I L M B F G A = O = E B h o I A G G f G E A BG I M L P N G K L G T B E B @ H = I U [ = I F G = F M D @ D I A ? = E D Z @F G E B M D G @ ] B F D f G ? D F B J P = K L G I G > W @ G M N D G ] = =N ? B F L E D ? I G G H G f G E A B E B M D G @ ] = @ H B I M G E = @ D I M B IE B M N G @ I = A B ? D B I h ^ D @ G M O = ? > B J G I M L P D @ A G @ I B N B ?H = I U [ = I F G = E E D Z @ ? p N D F = J E B M B H = D @ A ? = U G @ B I = PM G E = @ D I M B I E B M N G @ I = A B ? D B I P = I G V = @ N ? B F L E D F BH B I G f G E A B I G @ I L M p C D M = D @ A G @ I D F = F h ^ G F G I = ? ? B H H =A B H G ? = @ E D = ? p N D F = M G @ A G = G I A = = E E D Z @ J A B H G ? = @ E D = K L GI G N D G ? F G A = M O D Q @ ? p N D F = M G @ A G h o I A B G C N H D E = K L G H B IG f G E A B I E = ? F D B U = I E L H = ? G I F G f L M = ? I G = @ M = P B ? G I E B @G H N ? D M G ? E D > = ? ? D H H B F G H F [ = P K L G I G = @ G I N G E D = H M G @ A GD @ A G @ I B I G @ K L D G @ G I I Z H B f L M = @ L @ E D > = ? ? D H H B = H F [ = J H BF G L @ @ W M G ? B O = q B F G E D > = ? ? D H H B I i G @ A ? G R P a = H F [ = \ hH = A B C D E D F = F E = ? F D B U = I E L H = ? F G H B I N ? G N = ? = F B I F GA = M O D Q @ N B ? K L G I G L I = @ F B I D I M G @ B ? G I \ P G I M L PO = q = H = A B C D E D F = F E = ? F D B U = I E L H = ? F G H t I @ L I u P B A ? = If B ? M = I F G A = O = E B I D @ V L M B h^ G F G I E B @ B E G E L p H G I H = E B @ A ? D O L E D Z @ G C = E A = F GG I A B I G f G E A B I E = ? F D B U = I E L H = ? G I = > L F B I = H = A B C D E D F = FE = ? F D B U = I E L H = ? E ? Z @ D E = J P = K L G @ D @ > W @ G I A L F D BV = I D F B E = N = ] F G F G A G ? M D @ = ? V = I A = G H M B M G @ A BH = ? G I N B @ I = O D H D F = F F G H B I F D U G ? I B I E B M N B @ G @ A G IG @ H = M B ? A = H D F = F E = ? F D B U = I E L H = ? F G H A = O = E B h o @E L = H K L D G ? E = I B J I G E B @ I D F G ? = K L G J q L @ A B E B @ G H_ c P H = = ? A G ? D B I E H G ? B I D I D @ F L E D F = J G I A B I G f G E A B IE = ? F D B U = I E L H = ? F G ? D U = F B F G H E B @ I L M B F G E D > = ? ? D H H B I hv L @ K L G G I N B I D O H G K L G H = A B C D E D F = F E = ? F D B U = I E L H = ?M G @ B ? K L G H = F G H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I i I L

D @ D E D B F G = E E D Z @ G I = H > B M p I F D f G ? D F B \ J G @ @ D @ > W @E = I B G I N ? G U D I D O H G K L G I G = O = q = B F G I N ? G E D = O H G =v M O ? B I G G A = H h ` S S a J   B G H G A = H h ` S R ` J ^ = H = V L F F D @ G A= H h ` S R ` J < D N N D G A = H h ` S R a \ ho @ H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I H B IF G H N G I B F G H E D > = ? ? D H H B h _ L = @ F B V = E G ` S = T B I H = I= L A B ? D F = F G I = M G ? D E = @ = I B O H D > = ? B @ = N L O H D E = ? H = H D I A =F G I L I A = @ E D = I G M N H G = F = I N B ? H = I A = O = K L G ? = I J Q I A = I
M G q B ? = ? E L = H K L D G ? = I N G E A B F G H > L I A B = I B E D = F B E B @ G HV L M B F G A = O = E B P E B ? ? G > D ? E L = H K L D G ? = N L @ A G F G I = O B ?
F G H N ? B F L E A B i I Z H B G I A B G I H B K L G J G @ A G B ? [ = J F G O G ? [ == H h ` S S e J w G ? A V B H B @ G A = H h ` S R k \ hG H G E A ? Z @ D E B I U = ? [ = G @ B ? M G M G @ A G G @ A ? G H = I F D U G ? I = IM = ? E = I P I = O B ? G I h o @ E L = H K L D G ? E = I B J G I > ? = @ F G PE B M N = T [ = I A = O = K L G ? = I G @ G H M G ? E = F B F G H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I J K L G = N B ? A = @ I L G C N G ? D G @ E D = F G = T = F D ?i I L t E = H D F = F u F G I F G G H N L @ A B F G U D I A = E B M G ? E D = H \ hG I A p = N ? B O = F B N = ? = I L L I B G @ = H D M G @ A B I J @ B I D G M N ? GG I A p N ? B O = F = I L I G > L ? D F = F = A G M N G ? = A L ? = I I L N G ? D B ? G I= H = = M O D G @ A = H J E B M B H = K L G I G B ? D > D @ = A ? = I G HP B A ? B I I = O B ? D ] = @ A G I \ G q G ? E G @ L @ = f L @ E D Z @ = F D E D B @ = HG @ B A ? B I N ? B F L E A B I F G A = O = E B i P N ? B O = O H G M G @ A G G @b M G @ B I ? G N L H I D U B I b N = ? = H B I @ D T B I P N = ? = K L D G @ G IH B I E B @ I L M G @ N B ? N ? D M G ? = U G ] h o I A B F B A = F G M = P B ?

� � � � � � � � � 	 � � 
 � � � � � �



� ¡

< = G U D F G @ E D = = K L [ G I = W @ M G @ B ? P U = = I G > L D ?N B ? K L G H B I G f G E A B I A Z C D E B I N ? G I L M D O H G M G @ A G I G ? p @M G @ B ? G I P N B ? K L G M G A B F B H Z > D E = M G @ A G G I M L E V BM p I E B M N H D E = F B H H G > = ? = E B @ E H L I D B @ G I D @ G K L [ U B E = I J= L @ K L G I G = M p I f p E D H F G A G ? M D @ = ? G H E B @ A G @ D F B F GH = I E B ? ? D G @ A G I F G V L M B I D I G I = O G K L Q M B H Q E L H = II G O L I E = @ h o H N ? D M G ? G I A L F D B I B O ? G H = A B C D E D F = FF G H A = O = K L D I M B N = I D U B E B @ E D > = ? ? D H H B I I G N L O H D E ZG @ R X ¢ R J G H N ? D M G ? D @ f B ? M G G @ R X ¢ d P G H D @ f B ? M G< = M = P B ? N = ? A G F G H = M B ? A = H D F = F = A ? D O L D O H G = HF G O G = N ? B E G I B I E = ? F D B U = I E L H = ? G I i G H _ s _ H B E D f ? =F B I A G ? E D B I \ h v L @ K L G H = = I B E D = E D Z @ G N D F G M D B H Z > D E =G I D @ G K L [ U B E = J @ B G I A p @ O D G @ F G A G ? M D @ = F = I K L QI L I A = @ E D = I N ? G I G @ A G I G @ G H V L M B F G A = O = E B J @ D= K L Q @ D U G H G I J I B @ ? G I N B @ I = O H G I F G I L A B C D E D F = FE = ? F D B U = I E L H = ? i H = B @ E B H Z > D E = I G = A ? D O L P G = H B IF G ? D G I > B E = ? F D B U = I E L H = ? G @ A = O = K L D I M B N = I D U B ho I A B G I G C A ? = N B H = O H G = H U = N B ? F G H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I J G @ H B I K L G @ B I G V = F G I E = ? A = F B = W @H = G C D I A G @ E D = F G A B C D E D F = F J = L @ K L G I G B O I G ? U = K L G JG @ > G @ G ? = H J H = A B C D E D F = F E G H L H = ? F G H U = N B ? F G H B IE D > = ? ? D H H B I G H G E A ? Z @ D E B I G I O = I A = @ A G D @ f G ? D B ? = H = F G HV L M B F G H B I E D > = ? ? D H H B I @ B ? M = H G I h o I A = A B C D E D F = FG @ H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I i l E v L H = P G A = H h ` S R ` Jj G H H G > ? D @ B G A = H h ` S R ` J _ ] B > = H = G A = H h ` S R k J ^ E ? D N NG A = H h ` S R k J � D H H D = M I G A = H h ` S R k J £ V = @ > G A = H h ` S R k Jw G V = ? G A = H h ` S R a J w ? L I A P @ ` S R a J � L B E B G A h ` S R a \ h# ¤ { 2 / 2 { / # ' ¥ / 2 # $ / 2 { ¦ ' 1 / 0 § ¨ % { 2 /v L @ K L G G I O = I A = @ A G E B V G ? G @ A G K L G H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I N L G F = @ I G ? U D ? N = ? = K L G L @ = N = ? A G F GH = N B O H = E D Z @ f L M = F B ? = = O = @ F B @ G G H E B @ I L M B F GE D > = ? ? D H H B I G D @ E H L I B = E = O G = O = @ F B @ = @ F B G H E B @ I L M B

M G A B F B H Z > D E B h o @ I L D @ f B ? M G F G q L H D B F G ` S R k H = c l ^K L G H B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I N L G F = @ I G ? L @ == P L F = G @ G H N ? B E G I B F G E G I = E D Z @ A = O p K L D E = i � } c` S R k \ h < B N L O H D E = F B F G I F G G @ A B @ E G I @ B E = M O D =� = ? D B I D @ f B ? M G I M L G I A ? = @ K L G L @ = N = ? A G F GG H G E A ? Z @ D E B I N = ? = F G q = ? F G f L M = ? E B M N H G A = M G @ A GP K L G G I A B V = H H G U = F B = K L G V = > = @ M p I D @ A G @ A B I F G` S R k J j B H B I = G A = H h ` S R R J ` S R k J ^ D G > G H G A = H h ` S R R JB F G G I A L F D B I @ B = F G E L = F = M G @ A G E B @ A ? B H = F B I J@ G E G I D A = @ I G ? E B ? ? B O B ? = F = I N B ? M p I G I A L F D B IE B @ A ? B H = F B I J P = K L G H B I V = I A = = V B ? = ? G = H D ] = F B I @ B V = @I D F B E B @ E H L P G @ A G I i w L H H G @ G A = H h ` S R k J l G P G ? G A = H hN ? B E G F G @ A G I G ? [ = ? G > L H = ? H B I E B M B M G F D E = M G @ A B I J= H > B K L G H = I E B M N = T [ = I E B M G ? E D = H D ] = F B ? = I F G G I A B IE D > = ? ? D H H B I G H G E A ? Z @ D E B I N = ? = ? G F L E D ? I L E B @ I L M B F GA B A = H P N G ? M = @ G @ A G b H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I N B ?H B I G H G E A ? Z @ D E B I N ? B O = O H G M G @ A G E B @ I D > = L @ = @ B A = O H G^ V = O = O G A = H h ` S R k J j B N B U = x < D @ > ` S R k J < G G G A = H h ` S R a \ h# ¥ z { ¥ # & / z # ¥ / " # z % 2 2 { ¦ ' z # z / © � $o @ H = = E A L = H D F = F G @ A ? G Y P d M D H H B @ G I F GN G ? I B @ = I M L G ? G @ = @ L = H M G @ A G N B ? I L E B @ I L M B F GA = O = E B h o I L @ N ? B O H G M = I = @ > ? = @ A G J K L G ? G K L D G ? GH B I E D L F = F = @ B I P H B I N ? B f G I D B @ = H G I I = @ D A = ? D B I @ BV G M B I I = O D F B ? G I N B @ F G ? = F G E L = F = M G @ A G h v @ A GG H H B J G I H Z > D E B N H = @ A G = ? I G H = @ G E G I D F = F F G N ? B M B U G ?

� � � � � � � � � 	 � � 
 � � � � � �



� �

� � � � � � � � � 	 � � 
 � � � � � �
E B @ I L M D F B ? = F G A = O = E B h< = G C N G ? D G @ E D = N ? G U D = G @ A = O = E B ? G I N G E A B = H B IN ? B F L E A B I K L G N B A G @ E D = H M G @ A G ? G F L E G @ H = G C N B I D E D Z @I L > D G ? G K L G G I E B @ U G @ D G @ A G I G ? N ? L F G @ A G = H = V B ? = F G= \ = L @ K L G = N ? D B ? D G I H Z > D E B J @ L @ E = I G V = B O I G ? U = F BG @ A = O = E B K L G H = ? G F L E E D Z @ F G H E B @ I L M B V = P =E B @ H H G U = F B L @ = ? G F L E E D Z @ F G H F = T B J N B ? H B K L G A B F =
F D I M D @ L P G E = I D = H = M D A = F G H ? D G I > B N G ? I B @ = H F GN = F G E G ? E p @ E G ? F G N L H M Z @ G @ K L D G @ G I f L M = @ J H =D @ A ? B F L E E D Z @ F G H B I M D I M B I G @ H B I = T B I Y S @ B G U D A ZG H D @ E ? G M G @ A B N B O H = E D B @ = H F G H @ W M G ? B F G E p @ E G ? G I JE \ N G I G = H B K L G N B F [ = G I N G ? = ? I G J k S b a S = T B I M p IA = ? F G I G V = E B M N ? B O = F B K L G H = I ? G F L E E D B @ G I F G H B IK L G B E L ? ? D G ? B @ G @ H B I = T B I e S @ B F D G ? B @ H L > = ? =E D > = ? ? D H H B I M G @ B I A Z C D E B I F G I F G G H N L @ A B F G U D I A =E = ? F D B U = I E L H = ? B ? G I N D ? = A B ? D B J D @ E ? G M G @ A p @ F B I GN L H M B @ = ? G I i G I A B D @ F G N G @ F D G @ A G M G @ A G F G H f = E A B ?F \ H B I F B E L M G @ A B I D @ A G ? @ B I F G H = D @ F L I A ? D =M L G I A ? = @ K L G H = I > ? = @ F G I A = O = K L G ? = I N ? B M B U D G ? B @G @ H B I = T B I X S G H F D I E L ? I B I B O ? G ? G F L E E D Z @ F G F = T BF G N ? B F L E A B I M G @ B I A Z C D E B I K L G H B I E D > = ? ? D H H B I J= L @ K L G @ B D @ B E L B I \ P K L G H B V = E [ = @ E B @ G H D @ A G ? Q If L @ F = M G @ A = H F G E B @ I B H D F = ? I L E L B A = F G M G ? E = F B G @G I A G I G E A B ? P G U D A = ? N Q ? F D F = I M = P B ? G I G @ G H F G H B IE D > = ? ? D H H B I E B @ U G @ E D B @ = H G I ho @ E L = H K L D G ? E = I B J = H D > L = H K L G B E L ? ? G E B @? G F L E E D Z @ F G F = T B I F G O G @ I G ? ? G = H D ] = F = I N B ? H = I

= L A B ? D F = F G I I = @ D A = ? D = I J G U D A = @ F B G H ? D G I > B F G K L GH = I E B @ F L E A = I F G H = N B O H = E D Z @ P F D I A B ? I D B @ G @ H = I< = M = P B ? N = ? A G F G H B I N ? B f G I D B @ = H G I @ B F L F = @F G K L G H = I f B ? M = I F G A = O = E B B ? = H P H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I N B F ? [ = @ = P L F = ? = = H > L @ = I N G ? I B @ = I= N ? B M B U G ? E = M O D B I F G E B @ F L E A = P E B @ I G > L D ? H =E G I = E D Z @ B E B @ I L M B I F G M G @ B ? ? D G I > B i w B ? H = @ F` S R R J _ = V @ x ^ D G > G H ` S R R J < G } B L G ] G E G A = H h` S R R J c ª _ B @ @ B ? ` S R ` J � = > G @ G ? G A = H h ` S R ` J` S R k J j = H = ] ] B H B ` S R k \ h < = I F L F = I I L ? > G @ I B O ? G H =F D I N B @ D O D H D F = F L @ D U G ? I = H F G G I A = I G I A ? = A G > D = I J P = K L GH = G U D F G @ E D = F D I N B @ D O H G M L G I A ? = K L G J = H = N = ? K L GI B @ G M N H G = F = I N B ? = H > L @ = I N G ? I B @ = I G @ N ? B E G I B IF G E G I = E D Z @ J G I A = F D I N B @ D O D H D F = F G I A p I D G @ F BF G G I A = @ E = M D G @ A B G @ G H N ? B E G I B F G E G I = E D Z @ J K L GN B I D O D H D A G @ H = U L G H A = = A ? p I G @ H B I E B @ I L M B I J P = K L G` S R R J v @ F ? = F G ` S R k O J « ? = @ = ` S R k J ^ n m � v ` S R a \2 � ' 2 ¥ % $ { � ' # $< B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I b P H B I o � s ^ G @> G @ G ? = H b I B @ L @ E B @ q L @ A B M L P V G A G ? B > Q @ G B F GN ? B F L E A B I h ^ L M G ? E = F B G I A p G @ H = = E A L = H D F = F G @f ? = @ E = G C N = @ I D Z @ hE D > = ? ? D H H B I G H G E A ? Z @ D E B I M L G I A ? = @ K L G G H N ? D @ E D N = HH B I f L M = F B ? G I F G M G F D = @ = G F = F K L G I G N H = @ A G = @M p I I G > L ? B = L @ K L G N = ? A G F G G I A = N B O H = E D Z @ I [ K L Gs G = E L G ? F B = H = I N ? B N L G I A = I E B @ A G @ D F = I G @ G Ho L ? B N G = I B O ? G N ? B F L E A B I F G H A = O = E B = N ? B O = F = G @F D E D G M O ? G F G ` S R k J G I = O I B H L A = M G @ A G @ G E G I = ? D B? G = H D ] = ? L @ = ? G > L H = E D Z @ F G H M G ? E = F B F G H B I E D > = ? ? D H H B IG H G E A ? Z @ D E B I J G I N G E D = H M G @ A G F G I L I E B @ A G @ D F B IP F G I L I A Q E @ D E = I N ? B M B E D B @ = H G I i D @ E H L P G @ F B H B I



� �

� � � � � � � � � 	 � � 
 � � � � � �
F D I G T B I \ J ? G > L H = E D Z @ K L G F G O G I G ? M L P I D M D H = ? =H = K L G I G E B @ I D F G ? = E B @ U G @ D G @ A G ? G = H D ] = ? E B @ B A ? B IH B I E D > = ? ? D H H B I G H G E A ? Z @ D E B I G I M L P H D M D A = F = h o @E L = H K L D G ? E = I B J G I E = I D I G > L ? B K L G I B @ M L E V BM G @ B I A Z C D E B I K L G H B I E D > = ? ? D H H B I E B @ U G @ E D B @ = H G I J= L @ K L G @ B D @ B E L B I h ^ G A = ? F = ? p @ F Q E = F = I G @F G A G ? M D @ = ? H = A B C D E D F = F ? G = H F G G I A B I N ? G N = ? = F B I hE D > = ? ? D H H B I G H G E A ? Z @ D E B I N = ? = f = E D H D A = ? G H N ? B E G I BE D > = ? ? D H H B I E B @ U G @ E D B @ = H G I G I M L P H D M D A = F = J = L @ K L GV = P G I A L F D B I @ B E B @ A ? B H = F B I K L G N = ? G E G @ I L > G ? D ? H B hG I A B I @ L G U B I M G E = @ D I M B I F G F D I N G @ I = E D Z @ F GB N = ? = = O = @ F B @ = ? G H E B @ I L M B F G E D > = ? ? D H H B I JN ? B O = O H G M G @ A G E B @ U G @ F ? [ = ? G > L H = ? H B I E B M B I G V = E Gj B ? G H H B J V = I A = K L G @ B V = P = L @ = G U D F G @ E D =@ B F G O G ? [ = @ ? G E B M G @ F = ? H B I h < = c l ^ G I M L P E H = ? == H ? G I N G E A B r I G T = H = K L G I G F G O G ? [ = F G I = E B @ I G q = ?^ D O D G @ G I N B I D O H G K L G H B I E D > = ? ? D H H B I G H G E A ? Z @ D bE B I N L G F = @ I G ? U D ? E B M B G I A ? = A G > D = F G ? G F L E E D Z @ F GI = H L F N W O H D E = J K L D G @ G I F G O G ? [ = @ ? G > L H = ? P E B @ A ? B H = ? G HL I B J H = F D f L I D Z @ P H = N ? B M B E D Z @ F G H B I N ? B F L E A B I h

¬ ­ ® ¯ ° ± ² ³ ­ ¬ ´ ± ­ ¬ ¯ ´ µ ¶ ² · ´ ³ ´ ¬ ® ¶ ­ ¸ ¹ ­ º ± ° » ´ ¶ ´ · ® ¯ ° ¬ ­ ·¥ ´ ¼ ° ¹ ´ ½ ´ · ¾ ¿ À / ¹ Á ­ ¬ ¼ ¿ ¾ ¿ Â Ã ² ¯ ³ ² · ° ® Ã ´ ¯ ² µ ­ ´ ± ² ¬ º Ã ² ¯ ³ Ä

º ° ­ Å µ ­ ­ Å $ Æ Ç È É Ä Æ Ê Ë � Ì Æ Ê Í Ç Ç Î É Ï Ä Ë ¿Ã ° ° Ð ² Ã À ± ³ ° Ð ´ ¶ ´ ± ± ® ° Á ² · · ° À ² ¬ º ± ¬ ¹ ± ¿ Â ¯ ´ Ñ & ´ º ¿Ò Ç Æ É ¿ µ ­ ­ Å $ Ç Ç Ë Æ Ä Î É Ê È Ì Æ É Í Ç Ç Ç Ê Æ Ä Ç ¿ º ° ­ Å Æ Ç ¿ Æ Ç Æ Ó Ô Õ ¿Ö µ ³ ´ º ¿ Ò Ç Æ É ¿ Ç Æ ¿ Ç Æ É ¿
& · / ¹ ¶ ´ Ö 1 ¿ " ¿ À ¼ ° µ Ð ´ Â ¿ × ¿ À Ø Ã ² ° ¾ ¿ À 0 ² Á ² ­ ² ¬ $ ¿
' ° ´ ¶ ¾ ¿ × ¿ À " ´ ´ ± | ¿ Ù ¿ À 2 ° ¬ ¬ ° ¶ ¶ Ö Ú ¿ ' ¿ # ¶ ´ · ® ¯ ° ¬ ­ ·Ò Ç Å Ï Æ ¿

» µ ¹ Á Ã ¿ Ò Ç Æ Ê ¿ Ç Ç Ç È Ó ¿Â ´ ¶ ¶ ´ Û ¯ ­ ¬ ° " ¿ & À 1 ­ ¬ Û Ã ­ ¬ ° 0 ¿ À & ² ¬ Û ­ ² ¯ ² · ­ ¬ ² Ú ¿ À
$ ® ° · Ð Ã ° ¶ º ´ ¯ ± 2 ° ¬ » ´ ¯ ´ ¬ · ´ 2 ² ¶ ¶ & ² Ö Ï À Ò Ç Æ Ê ¿

BIBLIOGRAFÍA



� Ü

z ¿ À " ¹ ± ± ° 2 ¿ À / ¶ ² ³ ° / ¿ À / ³ ² ¯ ² º ­ ° & ¿ À ¤ ­ ± ­ · Ã ´ ¶ ¶ ² / ¿{ ¬ ® ´ ¯ ¬ # ³ ´ ¯ Û & ´ º ¿ Ò Ç Æ Ê ¾ ¹ ¶ Ò Ç ¿Â ¯ ° · ® ° ¯ À " ¿ ' ¿ Ú ° ¶ º ´ ¬ ¼ ° ¶ ° · ² ¹ ± ® ¿ 0 ´ ¯ Ð ´ ¶ ´ Ö Å % ¬ ­ Ñ ´ ¯ ± ­ ® Ö° » 2 ² ¶ ­ » ° ¯ ¬ ­ ² Â ¯ ´ ± ± À Ò Ç Æ Æ ¿
1 ° º ´ ± · Ã ­ $ ¿ À # ± µ ° ± ­ ® ° & ¿ À ¤ ² ¯ ± ² ¶ ­ ¬ ° ± × ¿ # ¿ 2 Ö ® ° ® ° Ý ­ · ­ ® Ö

$ ² ¶ ² Ã ¹ º º ­ ¬ $ ¿ À Â ¯ ² Á Ã ² Ð ² ¯ ² ¬ z ¿ À " ° Ö / ¿Â ² ® Ã ° µ Ã Ö ± ­ ° ¶ ° Û ­ · ² ¶ & ´ · Ã ² ¬ ­ ± ³ ± ° » 1 ° Á ² · · ° Ä " ´ ¶ ² ® ´ º 2 | zÚ ¶ ° Á ² ¶ ¼ ´ ² ¯ ® Î ¿ Ò Ç Æ Ò ¿ z � { Å Æ Ç ¿ Æ Ç Æ Ó Ô Õ ¿ Û Ã ´ ² ¯ ® ¿ Ò Ç Æ Ò ¿ Ç È ¿ Ç Ç Ê$ · Ã ° Á ´ ¯ Ù ¿ À $ ½ ´ ¬ º ¯ ´ ­ × ¿ À & ² ® ½ ´ ¬ Ù ¿ À � ± ­ ² ¬ º ´ ¯ Ä ¤ ¹ · Ã ±· ° ¬ ± ¹ ³ ´ ¯ ± ¿ { ¬ ® ¾ ¿ ¼ Ö Û # ¬ Ñ ­ ¯ ° ¬ ¼ ´ ² ¶ ® Ã ¿ Ò Ç Æ Ê ¿ µ ­ ­ Å $ Æ É Ê Ï ÄÉ Ó Ê Ë Ì Æ Ê Í Ç Ç Æ È Ê Ä Ê ¿ º ° ­ Å Æ Ç ¿ Æ Ç Æ Ó Ô Õ ¿ ­ Õ Ã ´ Ã ¿ Ò Ç Æ Ê ¿ Æ Æ ¿ Ç Ç Ê ¿$ Ã ² Ã ² Á ¥ ¿ À 0 ¯ ° ± ´ ¥ ¿ $ ¿ À Ù ´ ± ® " ¿ ' ° Ñ ´ ¶ º ´ ¶ ­ Ñ ´ ¯ Ö ± Ö ± ® ´ ³ ±

· ° ³ Ô ¹ ± ´ ¯ Ô $ ® ² ¬ » ° ¯ º 1 ° Á ² · · ° Ô Þ µ Ô µ À Ò Ç Æ É1 Ã ´ # · ° ¬ ° ³ ­ ± ® ¿ 1 Ã ´ ® ° Á ² · · ° ­ ¬ º ¹ ± ® ¯ Ö ­ ± · Ã ² ¬ Û ­ ¬ Û| ² ¬ ± ­ · Ð ´ ¶ / ¿ " ¿ À Ù ´ ² Ñ ´ ¯ & ¿ ¤ ¿ À # ­ ± ± ´ ¬ Á ´ ¯ Û 1 ¿ 2 ¶ ­ ¬ ­ · ² ¶¶ ² Á ° ¯ ² ® ° ¯ Ö ² ± ± ´ ± ± ³ ´ ¬ ® ° » ® Ã ´ ² Á ¹ ± ´ ¶ ­ ² Á ­ ¶ ­ ® Ö ° » ² ¬| ² ¯ º ² Ñ ² ± 2 ¿ { ¿ À / ¬ ² Û ¬ ° ± ® ° µ ° ¹ ¶ ° ± ' ¿ À × ° ¹ Û ­ ² ± & ¿ À# Ñ ² ¬ Û ´ ¶ ° µ ° ¹ ¶ ° ¹ | ¿ À 2 ° ¬ ¬ ° ¶ ¶ Ö Ú ¿ ' ¿ À 0 ´ Ã ¯ ² Ð ­ ± Â ¿ × ¿ $ Ã ° ¯ ® ÄÙ ² Û ´ ¬ ´ ¯ 1 ¿ ¥ ¿ À $ ­ ´ Û ´ ¶ & ¿ À 0 ° ¯ ¯ ´ ¶ ¶ ­ 0 ¿ # ¶ ´ · ® ¯ ° ¬ ­ ·Ù ´ ¯ ® ½ & ¿ $ ¿ À × Ö ¯ ­ ± ± 1 ¿ À Â ² ¯ ² ¬ Õ ² µ ´ $ ¿ À Ú ¶ ² ¬ ® ½ $ ¿ / ¿ 1 Ã ´³ ­ Ý ¯ ´ · ° ¬ ± ­ º ´ ¯ ´ º Å ² ¬ ² ¬ ² ¶ Ö ± ­ ± ° » º ° · ¹ ³ ´ ¬ ® ± ¯ ´ ¶ ´ ² ± ´ ºÆ Ç ¿ Æ Ê Î Æ Ô Õ ° ¹ ¯ ¬ ² ¶ ¿ µ ³ ´ º ¿ Æ Ç Ç Æ Æ É È ¿
Ù ­ ¶ ¶ ­ ² ³ ± & ¿ À 1 ² ¶ Á ° ® Â ¿ | ² ¯ ­ ² Á ­ ¶ ­ ® Ö ² ³ ° ¬ Û ´ ¶ ´ · ® ¯ ° ¬ ­ ·Ù ­ ¶ ¶ ­ ² ³ ± & ¿ À | ­ ¶ ¶ ² ¯ ¯ ´ ² ¶ / ¿ À 0 ° ½ Ã ­ ¶ ° Ñ × ¿ À ¥ ­ ¬ $ ¿ À 1 ² ¶ Á ° ®² ´ ¯ ° ± ° ¶ ¿ Â� B H H I E V G D F � h v h J � ? G M ] @ G ? l h o h o H G E A ? B @ D E

� � � � � � � � � 	 � � 
 � � � � � �


