*
#-. % #
# I#

0

%

0110



") ( 2 --#) # # | #
(* # ( "3 4) .

)R H # [# 2 -#) 3 ) #
) #(((# #( [#(* # +( #33) 3
* 4+ ( #45 ) # 2 # # ( 4.
) *#3) ) #1 #6 (+ " 4)#
B G (( « 3) # . "3 4) (
4 ) # - ) # ) ** # # #
ES
Y3 -( #I # ) ** # (* 7
)R H# # ES Yy # o ( 84
H O+ #) )#H ) ( ) # 3 ~(
# *4 3 (7 + ) # ) # 3( #+
( 4+ ( #/( )* #) () ) #.
9( -* 3 HH# # 3 -( (#( ( 3
#+ #O# #x#  # ) # ##(( (
( ( * # .
( ( ( # # ( L 4 # 4
—#  + 3# 3(+7 ( #)
#) # # 2 #) ( *
) # # 5 (C "(( () ( +(*
O  # « 3 3 (
3 4) 7 # (3 ) ( )
(/ # () ) # (( #



) #( # #(
# . *
11 8111+ #7
# )Y# ( (#)) 3#/ .

)( # # 4
1; 3) #
O H) B
* # 8<0=+) ()
7 [ # .
i 2.7 OB um. Matri Memb Mermb
H O #* 4) >( _ #) 0.6 um Matrice Creste intr:z"rnnarana e;ig:n;ana

2 (# (3%)
4 4)4

) #(C (0

))# @ (#+ )
#H o+ 4 ) #
0+ #+ (((
-#H) #O* >SH#H(?+
) 4) # #+ - ( ( 01 )
Al # 3# ( (  #( B1l. ( # 4( )
2 )# .
Y# 2 ( #
#1 # o+ ) #
#) )
&t I #(# #+
45 * ) /
(( #o#(
(#  (# #)
4 #@ )
# # >) | #7+
#)()) # +
# # #
#(# -#) 4+
## #) (- #
- ( ( ) #+
‘mo #/() 3#( 7
s ; = b 4 #( #
# o+ (#B# #) () 7%/ #. ) # + # ((
( 7(() * o+ # (C #
# o(##T7( -(( + #) 3 ** #* 3

(( ) 4+4 (( (C (# ## ) (1 -
) #( (( 3 # ) #.



D # 2 (( ) ((# H(H# #+

*H # " # # E 4 ##3 &HI(( -#)
0+ o # #)# ) .

Carmera

mitocondriale

esterna

OO0 OO
A Membrana
milqcndriale
seeslalceceecess!
Matrice : .-'::}
mitocondriale i
o ATP
- 1720y sintasi
s |
) (2 *# # 3# * # 4 ##3 "+
) (( *  # 4 ##3 ‘0. # 3 #( ) o+
)o+r ( # ( #(-# ) « 7 ) (4
*(# ") F c +" (x+4(#(C# 7.
9o( ( ((# 32 *+ 3 ) (+ +
X HH # A(( # ) # YH) # (#.
ot (I innr
it O AT
'(S;;}aiz;;] intermembr;me@ @ @ @ @
@

# (C*# G  #

#38( (7 # ) (
H8 #(  4(( ) #.
) ( 1H8 2 #

) # ) )# # 2

.1 2 ( ‘HA .
# o+ -#) ( + 4 #3# S
) #H(## # # 8 il
9( 2 )W ) A# Lere e g



#( F + *# # ((** # ( ( :
-# ((** # #3#( 8H 1+ 7 #H#H( #
7 I# # + () +(* # -# *# # ## 3#
(-# ( ( >8? -(-# " .9 (
# (2 -(-# (« 3.
9 ( 0 4
#(#) (#3 #
# #(#
) # SH(#
3#? 0 (#3
# 4 ) #
# o+ #(-#) (
‘0.
# 4
# ) (#
# () > + +
# # ? (#3
) #
&#I( >) ?
-
#H(# # >) '
'0? 3(
# + 3#
) #
# (.
# 4) 4
( ( #( Glicolisi ol | Ciclo dell‘acido e
#) ) ) coenzima A o chemiosmotica
((/ *# " ( Glucosio e
+ : Mitocondrio
* * (+ / -\(_?1. Acelhil iclo “h Trflsporto_
# Y( #+ : b . B |\ B
#( # 3+ | S 55,_, 3
#() (( ") ( W hA _
#3 (K? | =SS = | =
7( # @CH# () ) #+  (# #
(O* (C 7 | # > # #+ #1()K? 4 (
# 3 )1 #0 + *1 $ # $H#H)#
) # -+ 7 ( ) # # #/+3 ™ ( 3
#+) 4 4 - #-# ## 71/ #H) # # #

) -




(2 )
3) # + 2 # -

(( #

# 7 (
(# #

- #)

o
(4.

- )

#(#
(#

7 ((* 'o0+

# 0 )#
(> +

# H#HA+

#

#( . T ( -#) #

> 24 ()

>(( )

F# 3

# Al

(( # ((
o # ((
( (# *# 4) .
T #(C 4 (
## ( (# 3 2
*# (# > (#™#? )
(I(# + # # + *# ((
( # .
-#7 ) + #+ 4 # ((
3# ) ((
#H(# #+ "((* # 31 #
#) + #(-# ( (C 7
>#)) #( (/ #
# 111) 7 *H 2+ )
# 3 (+ #
( #(( OH+ # # 3 +
#) # (( #
4 # ) ((
<« 7 ) F
7 ()
@ ) ¥ #
#( (/ #
" ) ¥ 7 (
(( 4 ( -#)
) # (( )
"H( H#H(+ #
"3 4) °,
(# >'"2+ F# 3
# o+ ( #
( # - )
+ )
# # 7
) # . (# #)
) 2 - # )
*# # (# # ##
) #HH#H #(
) ## # | ?+)



#7 - +4 + # 7 ( 3# )
) #1/ (#* #.
#oO)H# # SxH# - #) BH #((* +
) ¢ H#(() #
> ?2+4 3 x 7 | #
) #) D#E + 5 (( # ( 4+ 5 ((
*)) #o# | #( # 7 ( #
# #  (( * 4 (( 3. ) # 2 " #
( (/ +#(#3 # ( # o #( ) ((
#(# # > #ID ( # * ) # 2+
) (42 4 ( F # ( # | # OH.
# # P
7 2" -) (( 3M 4 F
>3#()) # D 7+ (G ) # (-
) # 7 ' 4 ) # # # D1)
(#(( *#.
- 7(C) 2 - (# (( )
*f # # ( # 3 #(-#H 7 ((*
(C ) # 3.
*y 4) 2 )W ) F # O xH
(/I >2 I # # ? 4 - # ) ) * (
# (# > 2. # #) # 4y 4 ( # #
( () # + # # 4 33
# # ) # )+ # o * ) -* (#3 #
( # *) >4) ) # #(
$.$72.
# ( ( + # *( 2
M3+ 7 4 *(#) | * - #)
+ 2 # #(( # * #
# > (( (2
# (v 7+ -#) # (3 )

7 (((C ) # 4((#3 #+ ( ( + 2



( #( (# 3 ) >( # 4

# 2+ ) "2 )HE6H#H F( # # HT( # (( >
# (( #(( ( -#) ) # + *# "3
# 3 4) 2. 7 ( ( - HH *) #

# (4 # ( ## *) 3 #( ( + (

( ( 4 # 3 3# # HIH#+ ) + #
(#. #) (U #) (¢ 4
#*( " H## >% 2.

* * 2 /I FC( " #
- #) BH #((HO"H ((* ( 2 )* # # (.)
BH #((HO"H ((* ( (##3 4 (C ( )
(* "/ -)+ 45 ") " A
+ 7 3# # # o ( ##t )
(# # # # 7 - x4 ( (# 3# -#) *H
#o . #( ) F((/ ( 7 ) + #H( + ( +
# - ( .
(( 4 # | # R ) " (( > ?
#( # > H2.
I"#  #
## 4 ( # 3
“((r ( 3#)

w0 4 ) (@
e ()

# # + 7 (
) # O*#H# 3HEF ##
(# * - (+ #
# #(# * H- (+
H)O HP + )
- # +  #( (3
# 3 4 - #

# QH%+ 3 #(# " H 0 H .



| meccanismi antiossidanti

)

(
4
#
)
_)*
> 2?2 (1 *# 3## )
( #(( 7 ((*
(* @
"% & "% ' &
) #) # H(
* # # ) >)
# 2. # | # *
)* (> 7+ ) # #
#) > 1 2. I # 2
# ( “HHE. # ) ) #
- H/ ## =)
* 43*# > "))* ’)
7 ((* #3
) # 2 )
- () ()
11.111  R( 2+ ")H# >))*
?+ 4 (Q( # ((
"o 7 (* .
(
NP " g

4
#
4
)

((
H
3
)

#(

HH

Y#C ) )
#(# "

(9 ((

(3 *#
3 ((

3

+(
3

(

2*

(



)

4

2 #

H#

3)

*

)

I

* 2 (3

()

) +) (#))

¢/

(( 3.

#o07 (( ((

(

C )

F3) +

9 (C *(
7 #

((
(# #)
(/ #

L #
#+ 7
# 3 .

# **
*# ((

# ((
.

0
# #

7 (

(#
#(
)
((

((

$

(

#2
#
(. #

+)

> -

(# *

4

H

7

)

(
4

#

( #
# **
) #

X

n & )% 1

#H oH#HA

( #

+

3
(#

#
#

* *#(

)

« .
2 ( #H

( E# # #
| * 4. ##
2

)

# o
3 ) #

*

(3

3

(

+ F# #(
* H#H# 4

( - +

& )% % %)

( #(

- (- ) )#

")+



# #l# (
7 # # ( (#
) # *
(#) . #
# -+ (C 4«
# 3 ((
7 *
# #+ (( #HH(#
# o+ "o #
#) * ((
1% & 1% 1% % %!
7( ( 32 (!
# 0 +) -#) *) 3 #
# "#() .
(
) ( 4)
# 3) ()
) ) (#1/
) 3* 4
#( + 3 # +
*H
« + 3
(# *H
3# 3% ( ) * 4 )(( #
"(( ( - )
) # # (. F 2
H@R## + #( 3 #(( #11 #
# 0 # ( > () () ##
# ) # #((( # ( #
# #)# 7+ # -3 7 # ( 23#
>) ( (( +1/3 (7 (+
) # xR

81



+ ) + 2 #
B* ((
) # # H#HH 4
(# 3 G #((
_#) +
¢y « . 2
# + 4 4
) -(* 4+ )
# ) 0 (

(# 2 )N# | O#

- (- O *#
o CHIC (

(€ . *(

-#) ((

* #(( (
#2+ ))

# 3#(

> 9817+ 2

88



| processi ossido-riduttivi mitocondriali in
funzione dell'eta

7 '#) 8SA# ( #

# I# ) )Y# (* # ((
"3 4) +) #3 (( (# -
( S 9 ( # ( 4
"34) () ( 3 )
) # ( 3# ( # 3
(> ? ( #) )
# # )R H
# I# 58 ( ##ll+ 7 + #
3 (+ ) -- ) #
#3 ) + 4 # 3
o) # ) # #)
HI3#H( "+ 3¢
#(4 ) *(# 4 (# (#)
R! ( #( )
# 3 +) # 3# #
3 )(# )y . 3
) # > 2 +
#3 ) # #) () 3 +
) # "3 (
E# #>R! ?+4 - F 3 80,
# ) #ro o< #) ") # '00
) # O+ (* #+ ) #
'00  ## 2( ) (# #(4 ) *#
L( )(# 4 ) #( # ) #
") Ot ) # BH # ((HO "H (((* (
>) #6 # ( 3 7+ () # ## ")y () +
))) - # (. #(4 ) *(# # 3 2
3#H() # # 7 BH # ( (HO"H (((* ( >BH'H ?
#( « "C .
o +4 () 4 * (#(* # 3
# 81111 ( (( 3 *# + 4 ( )
"L 0 0) ( (( 3+
#( #  F*3 . + #(# # 4
( )* o # =) 3 + 2 ##

/(3 # BHH+ )7



YH (# +T 4 )(# # F NN;

(** 0: ) ( #( 7 + # () 3) # N
0) E. T . 8y # . g+ 1 3 #(( ( #
« «(# ) "3 - . 4 %P) . AL 43 3 #
( 3> + # # # (( 2+ ) F
) -# ( # or)( # ( 7 .
4 () (( ( )# %P T N
(#( . "+ 4 #3 #) (()
(( ) #( # ( * 3 # 4
(;) ) (4 ) H#) ( (#( (C 3 #/(
854 #( # ) ( 3 *

+ #) # ##

YR H3 # ) 2 ) (# BH'H 811
3 )™ # #H( #. (( ) ) (
#3 ) # - ) ) # ) (#)
& #(H O# #O( 3#( ) * #3 )  #6(
CAVH > H# # ) Yo7+
( 3) # (O B*# # Y# o+ #
(( * ) (F- 3 # ( ) #l 4 )#
#oox
( )

3 3(
# 43 (
) # 1 + 4
3#H( # #  #) 4
#

+ )

# 01

8C



| processi ossido-riduttivi mitocondriali
nell'attivita fisica

"3 -+ ()
#1+ Y# ") 81H8:
3 0« "o#
# 0 ) (4 # 3
") G ##3+# 4 811
3 . (( 7 ((/
# #) # +
#) ()
w0 (e #
(+
((
# 0+ * #
) (# 3

w —~
*
—

) 7 7 3 -( )
) ) ) (()
« +C * ) (#) 4
)+ ( 3 #/ 4 ()# 4 B4 (
3 4 ( #. ) #
—# 00.

2)(# ") #

1# ) - % # # (

) +# 3 #(
i ( )

H#* + *# # 3#

( #( > # ## # 2.

L # # ## 4 #
o (4 # ) ( )

) # "(( # ( #
(( "3 ( 2 11 3

-##H#( -* 8A3 .



¥ 4)# .

) #(( ## ( # 2 (
) (# 3H( # >) 2+ ( DECE I
“#)) + ((
. #3 ) %
AB;, " 3 ) #
801; " 3 ( #(
# (.& # . #3
) % NN;:
3 # " 3
(+ 3( . )
"B8;  #(
( 3
(. (# # ) % ) )
3#( # # >T + 66 + ) 46 2+ # # )
% (# ) # . O (g ) #
#(*- 3) ( # E+ # ( - #
(« 3 "(# (.
( ) YH#6#
( - #((
"#O(# + #
#3 ) 8+B 3 N:;
0O E #( (
# (.
( ((
* 2 * F(#
(#(C (C 3. "(# (
) * « > 2+
#) *
# o ( # # 3 (# # ) 3 ( (
#( # 3#() ) (# (#
( ") # 3#- # #(
( 3 * 3 - >3( # # ((
( # 3 4) 2+ (( 4(() #(
( ") yHe # - (( ) BH # (( HO"H
(* (. * . 4 #3 ) BH
#(HO'H (* ( "# *3 ) (4 ( s1
) / + (1 ##4 #( # 3
) "(# ) # 8+D 3
(( 4 4 )#  "(
# (# + ) # # 3#




L( #( # 4
3 -(+ *3 )4 |/
( ¢ )y# (# -(C(
C  OF #3#  #((
) # . # (U . "3
) # - (C F "(#

( 7 23 # ("

( 3) 42 (## -l
# G# # # (( ( 3 2
(#3+(  #4# ( )
3) (1.

- $ @
3 ) >011)R #D( ) 2+
# 0 #) ) "(#
"H(# (#
(> *# V6
#3 3 # 3.
4

() (#

#

ol

4

ONg g =

(.

)

. 46
+T 6 (

()«
/

)

1))
*H
+ -

)

2
#

)* ##

( ) #
.4 #3 3

4 H#H( #

3 ) > # ((
# 3 # (#)
#- #)
H#7 #

# # 5 3
(«C  #

o # #E 3#H(
4 4 4()
3)

8A



# # R 2 (# ))
(# 3 #. -# )
3 # # #G (I # 1)
2) ) # ' *
# ( L+ #+ 3)
# - (F () 3(#
X ok # 4 #3 )
* ) (# - N1, * (
() O ) # #((
I -2 )# * (#
4 () H H(
( #(( " # )
#) (( #
4 #(

#- #) (* # bl

(/ .
# # )
# /I ) # +
() 3)
>011)*R ?

# )0 ) #)
*#+(2#3 # HH
YO #. ((

( #-(C ( /(6
()
+

>|111 R ?

D8

3)

3 3¢ 0S
*H#
( #
# 45
((
# #((
-(+)# ( 4#
00 €«

+ ) 981 WH
2 3# + ol

(( # + 7 +
#

- ( )
4 #* ")

8N



Considerazioni finali

y# (3 -( 2

(#) /- ) ( 4
#) ") #
# ") 3 )
3 7T( # + # o x
3 )% #) 7 3
(> #) =

«C 3 = 3

9( # # G
-#( ((# (7 r) 4
"3 - # ("W ()@* -
"3 ") "((
[ %4+ (#0# )) ) ( *
#HE(+ () # # #+ () )

x4 7 # +(())( # (4
(C 3 (#II'7 ( “HoO#
(## # .

) I #

3## #H( (O ( #

( #+ 4 (C #/

# ()  ( L G
(#3+ 4 (( (C -# -#

DI G (( 7
* 2 # #
(# 4 ()
#) * C +4 #
# )
) D:+
# 3# (#((
3 (
C C.

+

DD

) )#

(3 ( #(
V#+ #

")

(#((
)* #)

8B



Bibliografia

8 36 + #6(( T+ 4 U + #6(( +
Y# O)*4 40+) H* #3* ).
0 -) 4 # E 3 (#((
81V8DAA>8H0?@:DHAN.
) 4# E 3¢
( S:S@8SSH08D >01102.

D

'&U U6 T+ # ( @

%

%

@
@

4 # )*

8SSS /VOA>DHI?@IADHNS.
4 TT+X %@ # () 4 # )
8SSI 3V8N>:?@I88HB.

AY XH+ @ E 3 )* ) )
) 4 # #(# #O- (-4

N# 3&@ 3 EO* ( ( #*
#VAN>D?@0B8HSO.

B#T @ 4 #+E 3 (#(

S ) '+ 4#( @ E 3 )* )
T VDA>N?@S:NHAB.

By X @E 3 (#( 4) **

) 4 # #H(# ) # E

88.

¥ (+ 3(&T@ 4 # # # *
0111 *VOS>DHI?@000HD1.
Y XH'+

) 4 # #(# #O-

@E 3 )*

) )

(-4

La# &+ #&@ (** 3(0 - )
0118 T VOS>D?@88BHOD.
8T +4) YZ @ 4 -
)( . # *ODN@DSNHD

( (

"y #

( (

# (66

# (.

Boop) T
4)0 #)
NoP) T+T @ **

@ E# (# *H

- E#(#

#

.T. #( .8D@ I8OHI8A.
@# # *#

3#.  40(

E
011
E#( 4

T# - 40( *O .BN+ (( 8+IAH
®o(#( @* (E -# ( 4)

# (0111 VDD>D?@O0BNHSD.
8 @ * #(( E 3
6 )( .# % *O

Ly X' @ 4 # 4#O -**) #

4) **14%4 X < 114>
# - # 3 EO* (

08 ((

E# (. z #(Z E# (

00 @ E# (H E 3 (#((
,008BHOO0I. 8SSD.

b + ( 0+ @ -- - E#(

HYH# 3H H#HA% 4)% 40(

o 6 @ ) 4/ ( # E

% 4)% 40( ( )) .8BS@B18HB1A+ 8SSO0.

o T+ @ A(#(( E#(
Y( O)# (.)T 40( .0:S 808IH

N+ &@ E ()

E#( E* E O. (3# +8SS

"+

7?0118

+ 4 8@ 4( - ((( # # -
T DOB@:DDH:DN /0:+8SSD .B.
* % 0% 4) % 40( 8SsSB *
#(( ** (-4 UX#6 )O -
/0 (-E 3(#(( #
- O/0O #E # (. #
4 # *H -
UX#6 )O - (B:I@8::H8N1 >8SSB~.
- E#((.% 4)(#0 > (? 0110

R (0111 #vDO>D?@8BSHSB.
4 # ** E # 0118

) 4 # ((H (7 (- - 3
O) (O(). 4 T 4( 0118 # D8VII>8?@8H

# +E 3(( **# %

4 # *H -
UX#6 )O - (B:I@8::H8N1 >8SSB~.
) 4 # - ME# # 3
) E - (
0:. 8SSD.
(6 )(E 0) 3

8SSD.
3(#(U4* E#(@ —# -
1 *V8AS>1?@DIDH:8.
#o# *# # 6 )(.
IN1+ T O 8SSS.
6 )@ # -# 3 EO* (( (

)<+ = # ()
OA+ D1DHD1B. 8SSS.
H# (-) )
OVAI>:?@0:SHN1.
( -# E4 (3 #/ () #
.DO0 .S+ 8:NAHS8:B8+ 0111.
#( .0+

E 3 (#(

# a# H#((-) 4 #
8SSS * 8VDAB>8?@880HO1.
& ) -#(* E#(#(

@ # -* 3) # 4 (
808S+ 8SS1.
4 # -E* E O #*E# (.
I+ .8ADHSBS.



N * + O @E#(+# # *

80H8B. 8SSN.

®o @ 4# -3) 4# E
O-#E #) % *O .8SSS

S3(YT@ ) + ) + E# ()T

P'T @ E ( E 3 (#( E#

PP @ E(( E#( # . #

PO U#( &+T + U /#4 @ E# ( #
0@ /# -#3 U.

P # @ 40( 30 E 3 (#

08>DS?@8:IHN.

Po#s( @ E ( 40( #-#H

18.

P g@ E ( E#( # . #(

# + ***x * E (S 8HO@
( 4#* ((
000. 8SAHO1D.
#0111VNO@AIN H:0 .
(.# E% 8SSS V000>D?@0BDHSO.
( 0118@ D8>8D?@ BS8HS1B.
*H # (6 )( E
#( E# ( D8+SBNHSSN. 8SSS.
(( #* ** T #( 0111 #V

3( # Of-

. H# 3 #8SS: T V D:>8H0?@8D8H

0118vD8>8D?@BS8HS1B.

01



