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15 ................. . ............. . .................. J~~I rÂY.~ 2-2 

15 .......................... . . . ............... . ...... j~~\ oMÎ 1-2-2 

15 ... .. .. . ........ .. ... . .......... . .......... . Glycolyse '-:?_faJI Jb,:i11-Î 

16 ....... " ............... ..... , ..... 1 •• ' • • • •• •••• •• •• •••••• • • ' W..tJ .( ~ -L.l ~~ . 

19 ..... . ..... ... . .. ... ..... .. . . . . ... .. ' .............. ul.iui ~ j~\ _)b-c 

20 ................ .. .. . .... . . ..... . .. . ........... ~3_)~\ tY JcW 1-c 

20 ............. Ribulose5-phosphate _Jj isomerisation JcW 2-c 

22 .. .. ................................... ~yfl\ _)3~\ J_p:j JcW 3-c 

24 ........................... . . . ........ . ... j3S):- \\ '-?~\ ~\ 2-2-2 

24 ...................................... ~_fi..ui _).:i~ l,}'l j~I ~ Î 

24 .............. . ......... .... ........... ~\ ~ l.i-'l j~I ~ 1-Î 

24 .......... . ......... . ......... ~~ _»i;. _).:i~ l,}'l j~I ~ -y 

24 ....................... ~\Alanine lJ.,a lj)lhï\ j~I ~ 1-y 
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34 .......................... .... .. .... ..... cortisol J3 .Y.Jfll ûY~ 4 
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39 ...................... . .................... ......... wl:i\~I t}J_jj Î-1 

39 ............................. . ............................ ~\ ~ .L2 .. _;-=. 
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39 .................................................. ~~I ~_;.JI 2-2 
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JS_.:JI 

7..................................... glycogene synthétase ~y) ..bLlW ~ (1) JS..:J\ 
10 ............ ~_fi.ui fa. _).:i~ 0-a l.S)lhil ù+?-~I r_\:jj'j ~WI u)k.l9:i.ll (2) JS_.:JI 

13 ............................. glycogene phosphorylose f';!Y) ..bLlW ~ (3) JS..:JI 
16 ............................ ........................ glycolyse j~\ Jh:i _)L....i...i (4) JS,.:;J\ 
18 ......................... .............................. .......................... ~.ft 4..Sh (5) JS_.:j\ 

19 ......................................................... ............ uli...i~ j~\ _Jb (6) JS_.:JI 

21 ............................................................ isomerisation u)k.l9:î (7) JS_.:j\ 
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.. 1 .. • JI '.i - ''~ : '--J J.dO '"CL ~~ 

ul.i...i -~ 1 1 '\ii · · · .:il :ADP yu ~ <.J:U~ 

~I ul.i...i~I l$.Jb.Î ~j~.JÎ :AMPC 

wli,.JJ_,.s.ll ~)Xj ~j~.JÎ :A TP 

' ~1 '\ii · ·"~)IJ :F AD •• ~ c....r.:-

wl.i...i_,i\\ ~ ~J~I§. :GTP 

wl.i...i -~ ~.aÎ '\ii .J..W -·1<" .: :NADP ..:r .. ~ .. ~ 

wl.i...i -~ 1 1 '\ii · ~ 1 : UDP yu ~ (.):!~Y.. 

& =- -<" :: _( · .JÎ :ACTH ~.3Y ~..J.:r ~ 

Di-Ioda-Tyrosine: DIT 

Mono-Ioda-Tyrosine : MIT 

Pro- Opio- Mélano- Cortine :POMC 

3, 5,3 Tri-Iodo-Thyronine :T3 

Thyroxine :T4 

wl.i...i~ -6 - Jfi..# :G.6.P 

~I ùYY. :GH 

Protéine Inhibiteur Phosphatase :PIP 
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wf.J4:'.J:J.A e.J:.b:l:J.µ J./J!~I 

~~~1 
.;' 

=~\_)~~fl\ ~yU 1-1 

~3.J~\ ;;~~ w~_yi c.)A ôfa. 4-c~ ~l ~ c::lh.0<1 wl.J~~fll 

w~SyJI ~j ~\ ~ ~ '(C=O) ü# 4-c~) (CHO)~.JJ\ 4-c~ '-?~ 

;;~_je w\J~I ) wl~~\11 d1t ~1 Hydrolyse c)WI Jh:JI ) ~~ l?jY c;JI 

[1] ·~_j.)~\ 

:~\ w~Î ;;~ ~1 ul.J~~fll l iii. o~, :~l.J~~fll , 9,;~2-1 
;. ;. _.. ' ' 

'~ ~\ ~l ~ (.JI ~ :l c;JI ~ 3 : Monosaccharides J...jJG.\ _fa~-\ 

=~1~3 

wlj~_Ji

ulj3fa

uljfo. -

wlj~

_fi\.S.,.JI c.Y1 ~..?. ~l ~ ~I _fi\.S.,.JI ~ :Disaccharides 4ü:ï _;S~-y 
~\fa ,(Saccharose) 1 • 1 ·091\ fa '(Maltose)~\ fa:~\ c.)A3 ,~j~\11 

:~tJI w:Jjk_.J\ ~ ~3 ,(Lactose) 

H20 
Maltose 1» Glucose+Glucose 

H20 
saccharose .. Glucose+Fructose 

H20 

Lactose ~ Glucose+Galactose [l] 

(J-<i ~..?. (J-<i fi ~l ~ ~I ~_j :Polyscaccharides o~~ fi~ -~ 

,j_#.1)\.S (Oligosaccharides) _p..uu11 ~ wy_fi.uJI ~3 ,[1] ~j~\11 _fi\.S.,.JI 

2 



wu~Jl.fil/ ~j,L/J!Üµ JJYl~I 

· .-: .<~lS ~\ ul...i .< 11 · c. .. « .:i\..l.c\ 1-~ ~ ·:11 ul ~ .<q ~ LS l.J:l_)-1-'-"-' .. . .. ~ lJ-'l ~ ~- l? J !..,?""' .J .. ..J·U-..l..l 
/ 

[2]j~IJ ~~\3 'ç.~\3 

û\.J~Y.fll ~ :ü\_;~J.:.JSJI ~1 3- 1 

. ~\ ~I ~~ ~j)UI ~lhLl rlA .J~-

· ~I ~I ulJ~ êJi . .,1\ ~j)UI ùY.fll u\.J~ .J.l...aA-

[ 1]. uG --1\ ç. \...i..i . ~ J;;..ij ~ WW\ h L...l..1S .. . ~ J.;...ij-.J~ . '-:?"' .. .J . . .. y 1.-F" 

:ü\_;~~_JSJ\ ~ËJ.:~ 2 

• • .<.t- 1\ • .. t ~ 1- 2 ·~~ f'J':!-l.J: .. 

:Glycogénèse œ~I ~~ 1- 1- 2 

:Glycogénogenèse J..JS~I lJ..a ~l œ~I ~ -1 
l\4_Ll\~\u\...i·< . I\ · \j)lb_j\ ,,~\l-l ·~ \ ~ ·-·:.I\ ·.<.LI\ t:-:'.. !S. .. .. ~ lJ-'l !..,? . .~ 1.-F" .J ~ .)y _J-"?-' (Yi-1-1;! 

..A..l Li ul ";~ ~ .hSü.i . .CL 11 ç.\...i..i ~ ·i ~ [3] .li\ ... L . w~\ ~\ . ...r- 1.-F" ~~ • .. (j .. ( ~_;.= c.J-C .J . 

~~ .:i\.J_Y.9,ç.~'i l 0-a 4.1~3 4fù rjJ\ Jfi~ fa.y ~I~ ~i oy:;ii+a rl_,_h\\ u~3 
lj)l;JI ~J jfi.J4Jl J_y...:i ~ I~ ..le~ .J lYl::_µ\ 0-a ~..J-UÙ~\ ù.JA~ j\_)J 

[1]. · .<: .L 1\ · "~ 4..J~\ ~~~ .. .J ... 

~ · .< · L 11 ~ ç. \...i..i • .b.i)I · · .. ~ ,~ ~ · ·\ wl.i · ·lS..i.a dl~ . ~~ r 3 . LlH . ~ .. .JA....r.J .. .. Y . .J:!-l .. 

. j .< .1\ · .. < " ulG · · .. wl.i . ·l.S..i..J\ o~ · Î ~' - ... -1\ Î - . __ 11 4-i "~lh.l\ ~k.J\ 1.-F" ~ ~y . ~ .J:!-l .. u .. \"'=""" .J ~ .. .r 

J'.i..i ç. L.ac ~ 1 ù fa 0-a ûl \1·11Jl;J\ dl~\ ~ ~ ) ç. 1 ~I <) ~ û.il.S ~ r.J.i\ 

:UliJI U)lc.l9:JJ\ ~ " · c .L 11 · " [3].~ ~I\ Î u~\ .. . (-':! ~~ ~.J c._~ .J 

J.;..~ ~3, c?fi.uJI Jh:l}I ~\~ <) l.':..i~ ~\ ii~\ ~ ~.J :j_F~I ~~ 1-Î 

~\ '-5~ ~ ~\~ ~~\ I~ 01 ~ ,Qlucokinase 3 Hexokinase~j.iJ 

• • ' ' 1 ;. ••• ( • 
• l c 17 • ,, "U:::IUJ.l.l u~ 3 

Hexokinase 
Glucose Glucose-6-phosphate . 

G-6phosphatase 

3 



~/_)~Y. .fil! ~ )i}Y,(:ij.4 J../11 J..,a.ill 

: ~LL..i~- 1 -jfi~\ ~ 2-Î 
~ 4 

.. \ :.\_:j L..i=...J wb · - 1 - · .< -L 11 wb · -6- · .< -L 11 J .. (:!Y. Y.-1 ..J9 .)y Y'?" <S, ..J9 .)y .J-'7-' ~ 

~\..i'.j -6-ljfi).::JI U.a ~ ~ .J~3 r~ Jc\.ii\I 1~3 'phoshoglucomutase 

• 1 ~ l ,<;, ':t1 -o .Jlc. j ~ Je \.ii\I ~ J.:...jJ ~\ wb ~\ 

Glucose6-phosphate Glucose 1-phosphate [3] 

Fhosphoglucomutase 

:~\ U 1 u.lrn.l\ '.:.1.:..-: 3-Î 
~ ~ 

< 

Uri dune di phosphate glucose ~l J.M ,_) wb ~- 1 - jfi _M ~ 

Glycogéne _J\ 4-.b.uily, ~4~•~",JI Glycosyle _l1 ~ ~3 '(UDFG) 

[4] .·uridyl-transférase r:t)jl _.;it L..i=...Jsynthétase 

UDP- pyrophosphorylase uridyl- transférase 

i 
Glucose-1-phosphate+UTF • UDF-glucose +FFi 

FFi+H20 2Fi 

Glucose 1-phosphate+UTF+H.,0 ., UDF-Glucose+ 2Fi 

.h&.i yt- ~hl ~ ~ ~\ ~ Glycogéne synthétase ~~ 

3 
~ ô~ ~ _)_jj..: .h.:;w ~ ~ G-6-p .J~y, ~yi c.Jfa. dépendante D 

~ ';! 3 G-6-p .Jr.--Y. ~yi yt- 0fa.3 Indépendante I ~)~__»9 .h&.i y..~\ 

4 

[27]. \_b. ô . ".(\ .. ';li . ~_);:-"y < 



U~J~ J:i. ;!1J e Jti.f:J~ Jjl!J.ail! 

JS,..:;JI ~ Synthétase D ~ ' ·· J:;..l.îi ;;. · ·~ ~ ~\ · ~ · .. (.,?' ~ 1 _):!J .. . -9:l .. <-.B 0:H 
' ..; 

ATP _J\ 4.b\Y. ~_µ .J\..,y ?':Il \~3 Synthétase I ~1 J~ Lftill ~\ 

.AMPc_J\ .J_r...Y. .b+.iy .b~ 4-1 lftil\ 3 glycogène synthétase kinase r.iJ.i1 3 

ADP 'ATP _J\ ~\y o~ ù~ ~\ ~Glycogène Synthétase ~\ d 
~\ .hiirJI t · · · Î ·.( · · UDPG 4-i l.iJLJ . ~IJ:i .b..J:ull \~ u~ -~'I Y. ... _)-l:l u ~3 ~ .J . ~ ... 3 ~ 3 

[4] SynthétaseD~\ ~ L..a~ y3-J ~~\ \~ 'u~~ -6- j~}ijl 

,a JS,..:;JI ~3 b ~\ ~ u~~I 0µ l5~1Glycogéne Synthétase 4-Jl::.. ~ .. .. 

4-:J~ · 1 . .J..&il "'); \ .bLlûll .. t:.. ;~ . ~ 1 · • · 1 .J ~ uli....S.\I · .. ( .. · \..9 · ::i1 . u, . ~Y. ~ '-:?"" ~ .J3 . .. ~y u, u, 

~\Y.;;~\ 1.) ~.Y.:! \~3 AMP Cyclique _J\ ~ L.JA è9.Y ~~~~ ~\ 
AMP c _J~ ~y üfo Synthétase I _J\ ~hosphory lase b _l\ A TP _J\ 

glycogène 3 glycogène phosphorylase ~ ~~\ J:;..1.ii.ll rl..hi fY3 

.[4] ~~ u\ji~3 J.,i\y:. ~1 t~~ synthétase 

Adenylcyclase 

i 
ATP AMPc+pp 

Protéine Kinase 
Inactive fa.) 

( .b..::i.i 

i ___ _.., Protéine Kinase 
active (.b..::i.i) 

~ 
Phos:c~~~las\ Phosphorylase 

Phosphorylase b Phosphorylase a 

inactive 

inactive active 

ADP 

ATP~ 
Glycogène Glycogène 

Synthétase I Synthétase D 
.b.:::.i .b..::i.i . .. _):!C 

[6] glycogene phosphorylase 3 glycogene synthétase ~ j.i\ jAC ~ 

5 



~/ _j.lµ JI __,;SJJ ,A .),J Jlt.l.u Jj·/f J..a.11! 

Glycogéne 0fa. ~ Glycogénel .}j j~~I J~ ~\)\ ~\..:WÎ ~\ ~ 
,/ 

~3 AMPc -7 ~glycogène phosphorylase b 3 \~ ~ -Synthétase a 

~ ATP _J\ Î ~ o ,b,\...hll ·fo 1-·-- 11 ~I J~ .ATP _J\ ~\ ~ '-? ~ J"' (.) ~ _J Y. 

.[4] cKiY. AMP _J\ l.S~.J 

:Uti.11 L 1 .. 1\ ~ 1: .JJ . _( .L 1\ • ~)lhj\ . ''"" ~\ ~\ ·:.\..: ~ .. 1 .. u.::.. .r-' <...?"" u.::.. _)y~ (.)A ~ _J ~ • ~ ~ (.), 

A TP. Mg2+ phospho-
Glucose Glucose - 6- phosphate glucose -1- phosphate 

glucokinase gluco- mutase 

UDPG 
uridine phosphate- glucose 

pyrophosphorylase 

glycogène 

synthétase glycogène [4] 

: le _,J:l..JI Ui..ul. u.'I ~ 4-i 

.)c u.ilS \jj ~J Glycosyl _J\ .J.J~ J~ 'i glycogène synthétase _J\ 

\~ . Î ~ t . "\ \: .JJ..i k" ""'.·: ulc .~·:I\ · \ ,4-.J~\ 1 "\\ Il 4 ,,,.9 • .<I\ u ~ _>SA (:!Y, u.::.. . ~ ..r-u u, ~ ~ . ~. (_J.ULll-UUJ 1 _) uY. .r-' 

10 L;-a J&Î .)c '-?~ ~.l.lc. ,~\ 4Ll..ill j.J.lÛ.l\ ~ ~\ Ji~ cJk'·uJ r.i.Y'JI 

,..:.il..c .~-:1\ ~ ~lh.i :u....J....J\ .< .L: .. :\.i.i · .... 1 6 ,,,.9 • .<I\ L- , .. < .L u\.l.i. __r-u . .J _)y~ ~-..?.-' ,.J uY..r-' ~ _)y~ ~..?. 

Glycogène I 

--"/© 
(10) 

---~ 

6 

.[4] 

Glycogène II 



~/ J.JP J:J .fil/ ~ _);) J:J4f..i J .. /11~! 

G-1-p .J-.?-3 ~ .J~)'I ~UÎ ~ ~ Glycogène ~_?.. ~ J U.Jj \jj 
.,,,, 

~~3 Glycogéne synthetase.UDPG.phosphorylase ,u TP 3 F 
. L~ :UbJ\ o~ . ~ I . .< -.L 1\ . \". . 4-..û.i . ... 1 .... ~ w\.i~ . . .Cl.:. 

(J, c.,?3 ~y~ l).lA ~ •. fe ~ < _»C- ~~ 

B-) ) J)1-:u~~I r.lYl ~\~ .Jy..::LI ,) ~ ~\ Jfi_J4JI u~_?.. JS 

c)j J~ <l.J~ tfa r.iYl .J_?-3 ~ ~.J:! I ~~\ (.).S \jj {.)SJ3 ( amylase 

.. \ ".tJ ~ lia ~\ .. < J_ 1\ ~ li.i . . 1.... ~ jj\ II . .< .L t.lY, Y.-3 3 .Jy ~ \.....l •• .?. ~ ~ (,? ~ (,? .J ~ ~ 

) amylo- 1.6-glucosidase ~j.ij P.l.J ~ B-amylase ) J~.J~~\ 

[ 4 ]débranchant 

glucagon adrenaline 

\ I 
Adenyl cyclase + Adenyl cyclase ATP 

inactive ~ Activ .. e. ~ l ._.. ., 

$
~ •.. ,· 
ài . . • 
~ ·· . . · ... ,: 

4 - AMPc · .·· . . . · 

ATP ADP ( p 

Glycogène 

insuline 

AMPc 

._, ~ 

(31ycog$ne • 
· ::synttié"tasë 

· · inactive 
QS):pz 

+./ q1µc:;6;p· 
~ insuline 

+i 
Phosphoprotéine 

phospîha:se 

.-=··· 

î + 
. : ··-.:;~ 

·AMPc'i 
. • · •• - Of \ . . '· " 

[16] glycogène synthétase r.iYl .b~ ~ : (01) ~\ 
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w/ ;J.JJ; J:J. A f. .Jti.Nl:iµ J./11~! 

:~~ _;.j;. J\ _J.4 (.)A t~~..h.i \ LJ:A-JS)'?'ll ~~\ ~\ -y 
~ ~ .-17 &. 

_.>?.~\ \~ cJI ~ '~~\ ç.~ ~ c} c.r~~\ _)~\ ~ Jfi}.:JI d 
La ~\ o~ ~3 ~~ fa .:ily lY1 \j)lhi\ 0.fa. ~ ~ 

-(~\...9 ,~\3 .J+5JI LS .~ ~ L'.:.i~ ~\ o~ u:k.lij3 glucogénonéogenese 

: ~ ~\ o~ 9}J1\ 

. ~ 3__»:.\\ ~ -\ 

·~.fi~ _b_j~3 -y 

[3] u\ ..ll.l..lli\ · ~U1\ J . . . .1.: 11 -
~·~ va ë-1 3~ [ 

:~J~I ~ 6-4 ~\ phosphoenol pyruvique ...JI ~ ~ 1-y 

'~ 1\ .djlbJ\ . . b. .J 1 ~. ô :.L.t...i ~ . L. Ul.tli ~ :l -: .1..: -:l\ I~ · \ .JAl va ...r.- ..?.-3 ~ ? . ..~ ~ . ~ ~ u, 
. ·.::L · . 1-l9J...i ~ ')\ ~ .LI\ 
• ~_)A ~ <.>- . ~ ~ 0;!_;.=.i 

:~J~I ~ ~l ùJ-:fll ~~l * 

_J\ ~ U1 ~ pyruvate caraboxy lase _J\ r.lYl ~\Y. J.b..J 

. Oxaloacetique 

CH3- CO-COOH+ C02 ?' ~ ._ HOOC- CH2-CO- COOH 

ATP ADP+P-OH 
Acide oxaloacétique 

~_,~I~ 

. ·\ ~' •)G _-: .. I\ . j ··~ <..::.ùlcls:.i1\ ~Li lo.:u.i Li ~ -<G.i..J\ . ~ · 1-Ll:JI \~ ~ (.) ~ (J .~ ~ ~ '-,?""· ~· ~J y~ ~ ~ <.>-

~ ~l ~~ ~ ~l '-;?_)~fij4.J\ ù.a cfa. ~ Oxaloacetique _J\ 

[3] r~~I ~ Oxaloacétique _J\ ~ ~ .:il.,y ~Aspartique 

: .J~~I ~~lJ ü.J.:fll tY * 

<Ulc 6lw · .< ~ · .:l.lA t · .~ Oxaloacetique _J\ · · \ ~ . .. 3 uY...r .. r. y..i ~ u, 

iosine- : ITP ~\Y. ) ) GTP ~\Y. ~ '-?il\ phosyhoryle _J\ 

phosphoénol pyruvate _J\ ~\Y. ~ Jclij ~fa CF (triphosphate 

. (PEPKC) carboxykinase 

8 



.:2fJ..J.J.ib $i ;SJJ e .Jtl.&'+4 J./:11 J..dJJ 

HOOC- CH2-CO-COOH+ GTP ~ H2C=C-COOH+GDP+C02 
J Acide phospho énol Acide oxaloacetique .i 

1 pyruvique 
p 

~ ~Î u.akÎ ~ ~ J~ è1A ~3~\ ~ ~ ~I ~:li u.ak':/I 

• 1 ~.b..J 0::N':l 1 4.Jk:.. ~ 3j~ ~ 

u.a~i .J? _;JI 4;1. ;.,,JI u~3_r.11 èJA ~ ~ ~.J:l <Uµ ~~ o~ r~ 4.J\~ .} 

[3] . · _(.1.:.1\ · _( .1.:.11 ~ ~ l;_.lj · Î L ~<'... ~Î 
~ ~ .J _)y_,..,...... ~ '-.,? CP U ~.J .. ~ 

Oxaloacetique..JI ~ 2-y 

=~~\ 

phosphoenol ) PEP ~ ~ ~ ~ Oxaloacetique_J\ ~ d 
~Li 1~3 .Acetyl CoA_JI oMÎ ~~__fi~ ~\y ~I~ ~Las: (pyruvique 

[3] ·~~\ ~)j.0~11 ~ c.Jfo J ~~.fi~ .hllui3 0L: 
èJA ~~I ~~ ~ \+uiW l.J.Jj ~ l.Jj} Oxaloacetique _J\ ~ 

,acide pyruvique _J\ J~ J ~ ~_;.JI \~ ~\~ .u':l ~~ Y.P .Jj~ 

[3] . ~ ~ ~l ~ ':! 1 u.ak ':li ÙA ~ j~ .J ~.fi ~ .hllui3 

: J.J~"'J'iJI 3-y 

:4tJI u)k.l.S:DI ~I~ 4.1.J...JI ~ ~~ J3~I ùJ 

Glycérol phosphate 

Glycérol Glycéro kinase l , l h h t deshydrogénase phosphor· g ycero p osp a e • -
~ /="N~DH dihydroxy- acétone 

ATP ADP NAD A 2 

J ~;; ~.J.il u.ak':ll ~ ~~I <:/''0~11 ~ ~ J3~\J c.Jj} 

[3] .J ... 1.:.11 ~ .L · ;li · .<'. .L 11 ~-~ ·Î ·.<'. •• ";1 ul.l.l..ui\I ·Î Î -:IL· .. · .<'.-: -9~ 0.!~ uc . .JY ~ ~ u ~ ···~ u '-? ~ u~ 

9 



~~ itA eJ:!J:JlJ:..i JJ YI J.,ail! 

1 

1 

1 

l 
1 

1 
!" 

1 
!' 

1 

..,) 

glycogène \ 

J gafa~to'e ~ glucose l ŒJ 

t î 
,glu_co,s~ - ::\TP ,, gl_uco.se :6 J'} / glucose T ·~_OH 

t J, r . fructose t) <p) . \ 

fructose · · .·· frµctose .I,;-0 di . <'f>J 
il\. f; .. u/· : .~' . ··;1 . l ·..V . >~Y.~J.:: 

!
:acide! ·:Vêlfo lpyruviq ue · 

, ""Ala 
. .. . . / ' I ··:~e~~lfliiè:;• f "rw s,, ~· • Gly . .. ... --::,. ;''• :-.:<·: • .,.,-,;.; :. :7. .. . ..... . 'K. . . . 

· 1 <; · 'Cvs 
"V' : -

! 

1 

! . 
" 

i 

1 
1 

l 
l 

acétyl ·CoA :--·-·-~·-·~~-~acide lactique 

Asn · '-+Asp )!a~~;~~?ffil}.~ 
cycle de -Krebs 

;J J'~e' . 
Asn~ Asp ? furriat:que -r--

T 
Tyi< 

î 

suçcinyl 
Co A -~ acide .a-:eétog!Utariq u'c T t . . 

r. pr9p.ionyl 

1
. -/! .. ·Olu, !Q. 

C?oA /. ·'r ,. ' 
T 

·r'. · Ai.. G'ln .. " . A:~o ·• 

1 

. ,, . ·:;: 1 
·· · .P:ro, His, 

Tlir' Va1 Mec .lle aci.?e.s. g;r,as 
' ' · ·• C :1mpa1n Phe. 

[3] ~fa Ji:- .J.J~ 0-4 \j)lbj\ ~ ~\ C W'j ~WI u)lc l.KJI ( 02) ~\ 

~~ -r ..• ;. •,. -..·..... . -~ 
' . 

~ 
' ·. k \ 
11 • ,,,.. Q" 1 *") . -, t / 1 !_·<~-... ,·tî 

\ ":.-1~··- - / ) .. 
\ \ ~' f> • 

\ '-".- .. : ... · ,... ··." / 
......... ., o;._~ •• '~ '\/ 
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ûf.J~ 1:1.A ~~~~ 

./ 

J_/11 J.ai]I 

=~~\ ~~ 2- 1- 2 
:, ·~A< ,1-1\ 0 ,â, .. ~ -Î 
~~ -.r---

j_fi..J4JI _Jw;j ~ ~)l:J\ ~\~ ~~\ f'~ J)l;.. 4lS.':1:iJ\ ~}l,\ ôJW\ 

~I ~4J ~ ~y..JI 4-1 ~~j}'ll 4~\)I cW ~ Jc.LS::JI J ~ (G-1-P) 

[4] ·'-?y.:ac Ji:- 4.J~~ ~ l5lc glycosyle JI .J~ ~~3 ~p...JI 

CHiOH CHiOH CH20H 

H_L..nH H ,~H hH 
H 
~)\/(~;:\__ /"._9_),, 

0 "'"' fa u 1 0 

CH20H CH20H 

H~HHh-· H 
V 0 .. "J. . )( 0 .)). 
H~/\-1 ..__/ " + 

0 , ô 

,)w .Pm 

CH20H 
H 4H 
r.__Q_/\ 0 

o = b -oH 
1 

j~S.~hl1 .JW1 oH 

oH 
1 + o = p - oH 
1 

oH 

.Jfa.Ji 

: · .. I<" :.. I,. 4.1..a,J\ ~ hl ~ i\\ -,"\\ · . -~1\ "\ ~\ • • · L \.S::J\ \~ 
~ ~ <.,?"" • 3-1:! '-# Y'·:U_JS.ul ..J""' r.!Y. ~ ~ ~ 

~ ~\~ b~.J_µ3 ' adenylique _J\ ~ ù3~ c.~~ ~3 aj~.J_µ 

~ .J~ i.?i\\ 3 adenylique _J\ ~ ;uL.a~ .:1 b;. ~1ïi ~ 3 ~ Ji:- "ô.Jy..a 

")\j J .. 
·~Y. ~Y .. H~ 

phosphory lase- ~yj :.t.J 
Y.-l ~ b ·."\l. . , ~ 1\ a ·)li . ~ ~11 J .. 

_)---''-j_)_JS.ul _;r l..S', _) .. ..)~ ~ 

~ LJ-a u~_?.. 4 ~i: 1.J__r:ui ~_?.. -)J ~_Y.JI ~ i.?i\\ 3 phosphatase 

b _J\ J~ phosphorylase Kinase _J\ ùl-9 ~I ~3 ·4.J~\ 
[4] ATP u~_?.. 4~~J è"' phosphorylase a ~J phosphorylase 

11 



û/ ;.J..J.ifJjjjS.l/ r>_jJJJ!/:iµ 

4ATP 2 phosphorylase b 

Phosphorylase-> phosporylase kinase) ( Mg2+ 

Inactive active 

t 
Ca2+ 

Influx 
nerveux 

4ATP 
1 phosphorylase a 

4 H3PÜ4 

phosphorylase 
phosphatase 

J__/:11~/ 

_J\ ~ ~.li.\ ~ .by:;i ~ aj~J.~~ ~j b ~.J~~I J~ d 
j~.Jfa ~\ (:!Y] ~ wl y _j.J\ ' 01~,.;. ~ J.J.J ~ ~3 ,.bl.1:JI ~ Adény li que 

.~~\ .)3i;J\ ~ 

o~b y_j.J\ 

'"\ (:!Y. .bL:;w ~\ ~ c-:f.J3y..a AMP 

b~ .. ~.J_JS.ul ~ 

a~~~\~ ~.J.J ~ 

b~ ~\hW ... .) .... ATP 

AMP _J\ ~ ~1...û.a 

b ~ . _,ai .hll.a .. .) .) _JS.ul . G.6.P 

AMP _j\ ~ ~1...û.a 

.hll.a UDPG 

G-1-P ~ ~1...û.a 

aj~.J.Jfa~ ~ j_f:._# 

G-1-P ~ ~~ 

(" 

12 



i::iJ ;J.:',i:i.A e ;,il,it~ J .. /11 J..ai!J 

:li .b'.:û.i "'i <Ul è:..u.::.. ,.b:;w · ti.Jlc · .< · ~,J\phosphorylase kinase · ·\ , ~ ~ .? U,J->; HY, 
;.. $. •• / ;. ;.. ;.. 

'~~..J.J:l\ 3 1 ~ J§Li ~\J.l ~\ ~ ..J:titi ~ 3 1 r~~\ uli3:!\ .J_r...3 ~ 

~3:! lS~I phosphorylase I<inase ~~~I ~)I ~ ~ 1.,.:1·,<)11 \~ ~ 

ATP _J\ d....h.uil ~ · · ~ ·lï.iS..l1 1~ ti ,à ... ~ •. -~ .11 JS.-.:;JI .~ - ~ .11 · JS.-.:;JI 1_ J.l ~ ..) .. .J""""""'""" 3 ~ .J ~ ..JP ~ 

AMPc 

~
TP p 

. 

· phosphatase 

~ -9-

[4] . ( • IJ..iS- • IJ..iS ·.'"\l • . "~). • IJ..iS ..) ~ ..) ~ y--;..)~ ..:r ..) ~ 3 

( Glycogè;.;~ -.....1 

jPho_sphorylasel 

~- ·ln~~~_, 

r· -
~ ADP 

~ 

phosphatase 

Glucose î P 

/~ .. .. "" 
/ 

( _. 5 'AMP 

\\, 

~· .... ~----- glycogène 

[16] glycogène phosphorylase _J\ H_yl .bLlù ~ (03) ~\ 

=~~~\~-y 

~..Jl:J\ ~I 41.J.,JJ a (1.4) ~~j~~I ~\3)\ :lj è~ :l ~..J~\ d 
..J3~ 4 ~ Lo.uc ulc fil Li-a '-:-l y.1~ ~ ~ ~tJI 1 ~ ( ~ WI 3\ ) L»?- &b li 

o~ ~ ,ulcfl J1_yy..1 (:!Y] ~.ii ~ :tj ~~ () ~'13 ·tfil ~ j 3 \,kll 

~\ _µ1 ~ al-4 ->al-6glucanne-transferase ~G HJ.il .â.b..yJI 

4._il .·.Il Il t .~·:Il ~ ~ al-6~1)1 ~I · .( .L Il hi:i ~I ·w.JI ~ '+""' ($", ~ '-:?"" • J.l ..)y~ ~ . ~ '-:? u.u . 
[4] ·tP cSY..~I 

4-..b.:I)\ ~ amylo (1.4-> l.6) transglucosylase 0µ ~~I ~ 
·:11 . ~ ~I · .< .L 11 ~ · ·t -~::11 ~ ~ ~\ · .< -'- 11 tih Ll.iii a(l-6) ~ '-?' ~ . ..)y~ .. ....?.- ~ '-:?"" ~ • ..)y --9-'7'-' .J ~ . 

. [4] ub_,9 1 j~~ ~3 ..J~ 
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~~il.A f Pit~ _ JJYI J.âii! 

;; • .:. . .:.I\ t . ' ~ J.&. '1 ·.(A. phosphorylase •)L n~u\ . .:.I\ • t.9 ' . '')!\ ' ~ ~ _J"-'-'1"'-' y .. .. u u--"":t _) .. _) ...r-Y" u, ~y ' (..}.! • 
..; 

[4] .~\ L>:!_>wS.ill phosphorolyse 

.bLlù ~ l?.il\Glucosidase ~ ~\-~ ula3j3_»ljl J.;.l.J ~~\ r::,p, M 

J)y.J~yS11 ~ ~ a (1.6) glucosidase 3 a (1.4) Glucosidase 

[4] .~.:i ûlaJ::W~ ~\Y.~ l?.i\\ phosphorylase 

:G - 6-(p) u-ll G- 1-(p) 6-4 Jll:L)'I -[ 

~ J~Glycogéne phosphorolyse ùC ~\ u~~- l jfa.::JI d 
(Rebisonfal) uliui~ -6J~ Isomère c)j 

Cl-!iOH 
1 

H c o H 
1 / ""-' 0 ~ 
c oH H c Il ~ 

1 1 /i I "- c __ c o - p - oH 
oH 1 1 1 

H oH oH 

Ester des con 

0 

CH20- €- 0 

1 oH 
H/c o H 

~ oH H "-
1 

'" 1 1 /1 c --C H 
oH I I o 

H oH 

Ester de Rebison 

.J~ ~ l?.i\\ phosphoglucomutase ~yj ~ ~\ Jclj:jj\ \~ l?..J3 y..a1\ ~y'j\ 

· · · '" " ~ · · te '" · . .1c:· 1 ..... h "')/\ \~ ,6 1\ 1 · 1. · . .:.1\ ~ .>P ~ ..9 ~ ~ ~ ~ . ~ ~y ' r.s', (.)A U;:_)_JS-ui Y" 

1.1_ ". '- \jj .. i\I u~ A~ ' l:i'.:i 6 d · .cL .:i ..b..1:u · ~\ \~ ~ · ~ (>' ~ l?. ..r ~ _)~ 5?-Y. .. ~ .>P 

3 I · .îlJ · j\ .. · '\ .. -:1\ Jcljj , ·.:"\11 ~\ ~ .. Il · ... 1\ 1\ c1 ng_,_,, . .:.1\ h 
U:::.- • (j ' ~ t..J_) ..J-U ~_;-yu C-~ l.J:-!...ff"'""' r.s', .. .J...r-Y'-' _) • 

:j_fi_µ ~.J~~ ulfal 

Enz-@+ glucose-1 -@~ . 

~ Enzyme + glucose- 1.6- di @ 

~ 
Enz - ® + glucose 6-@ 

14 



w/ )~.A!A ~ ;,JJ.J~ J_/J!J.d]I 

J..J-\M u.i ~ ->P J;h:j ~ _)j\j J\:jbyS 6 Jfa~ c.r- _,.ï ~.YJ ~ ~1 d 
..; 

[4] ·r--111 ~ '-1~ r--111 ~1 ~I ~ c3~ ~\j .r JfiP. ~J ub~ 6 

: • A ( .1- 1\ •,. 1 ~ 2 - 2 .).:;-~ f> J::"' .J.: .. 

:jfi~\ ;.luiS\ 1-2-2 

Co · .q .llu!SÎ ·t_=j 11 .h.uStu.9 4 911:. JI L)l;JI 1\ ·- 11 · -< _ L 11 1:: ..... 2 uY. ....r-> .. ~ l..S'< .. .• l..S'< ~ _)_,_, ~ ~ 

:4911.;. J\ F.I 4h.:;J~ ~j)UI 4.SlbJI ~3 H20 ~L3 
C6H1206+602 > 6Co2+ 6H20+ 673 kcal/mole 

jfi~ ~) ùY.fll ~w...&Î ~G ~L 4.Slb 

: W . .. ~ .. :: L 1- . _( -L Il o.h.uSÎ .... 
~ _) ~y (.S""'- _)y>~ ~ 3 

~3 ,(02) ~~I .Jfe3 r~ ";! 4.b._yJI o~ ~ :Glycolyse jJS~I Jhj -Î 

~ t.µWI t l _,a.ïÎ ~ r J~~ LS ~ ~ ~ l_9:j LS?. ~î _)~ 0c. o .Jl:c. 

~ Œil:i_?... -)J jfi_µI ~_?... ~ ~I 0~ J)l;.. ~3 'u4l\l3 01~13 L;luw'j\ 

ATP _j\ ÜA u~_?... 8 .J~-9 ~3ÂI ~ 

(C3) (~3ÂI ~ 2 ci ~ (C6)Jfi~ 
2ADP 2ATP 

~ ÜA ;;jlil.ui'j\ ÜA ~~ \~ ,M 4.Slhll o~ ~ .Jl..Uc.'jl F.I ,~ ,b\ .,, , "J 

. fa.Î 4.§lb C 'W:.i'j ~ 3 ~I o~ L;c ~Lli ~ 3ÂI 

0_)3.J ~~ 0:!Î ~~I jfeY. l~u.ljfi~I J=..\j f1=! ~3ÂI ~ r~ d 
~\.SJI ôM)u ~~ 4.b..y (4)~ jfi.J4.JI Jh:i1 ~~I _)lui.JI ~ I~ ,~_p 

~_fi 0 _):3.J J)l;.. ÜA 21jj 3 4.§lbJI ~ J-9' <,..,· \\ ~ LJI 3 ùY.fl\ ~Î ~G -)1 jfi ~ 

11 · _( _L ~ · JS l.L ".l .:UÎ ..b.::..)li · .< .L 1\ JW L.J)\.cl_g:j J)l;.. · CS"< _)y> ..J-17' i.j fe ~ .. _)y y-?'-' UA 

,ATPulii · o " -.: .i..: ... ATP · ' · ~"'1 .-: ·l .. diS .. ·11 · · · .. , · .. fe y..uc. ~ 3 U:!-1:!fe _../~ ~ .. 3~ ~ (.)A ~P. 

[1] ATP ul.ii · (8) 4-ùW .!>. "Ll\ · -<.à .. .Y."- .. .:r ~ U.~ 
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wl..J~J.1...;SJI ~..J:J31~ J .. /:11 J...ail! 

jfit 

~*- ~\.9.,..,-~ 1 5_,s.J4. ~1 ~.AA 

r= ATP -ATP 
glucokinase 

ADP 

w\.9.,.., j 6 jfi .J4. 
Isomerase t 

<.::.i\.9.,.., j 6 jfo._) 

IÇ ATP 
~ ADP 

w\.9.,.., j ~\.li 6-1 jfo._) 

-ATP 

. fructoaldol,;.e j . 
. .. \ 1. c .l.lA> 'Ui ~ .. \.9.,.., . 3 .l.lA>.lJ\ .. .. L LJY:!-"' ~J..) .. c.s-l ' L.J J9 .. ~ 

.. NAD~ 

NADH2~ 2x3 = 6 ATP 
Triose ~\.li 3 '1 ~ 

ADP~ 2xl = 2 ATP 
ATP~ 

~· .L .. 
s .. ~y..-iJ93 ~ 

! 
~· .. L . ·2 . .. ~y..-ij9 ~ 

1 
4-9 _jfi J.J-Ï:lJ ~ j ~ 

ADP;L 2xl =2 ATP 
ATP 
4-93~\ 

[22] Glycolyse j~_µ1 Jb..J .JL....a (04) ~\ 

:cycle de Krebs ~.fi ~ - y 

~\ Y:b. ~ ~.J~~~\ ~ 6~3 ~~\ .)jJ ~ ~_;.JI o~ ~ 

Lro ~..?.- 15 .J~J ,.L_3 ùY.fl\ ~i ~ë:i ~l ~.JE\ ~ J.b.:i:! ~J 
ATP_J\ 

. ~. 3Q ... 4...j\j & ... I\ . . ... , . '--' . _( -'- . I<:" ·i L_i 
(.)A .. fe ë.l.l:l • .. j~ ~ (.)A t..»l-l:l..?. ~ _)y~ ts-:l..?. ~ u . 

. ATP_J\ 

CH3 -CO-COOH+S/202 + 1SADP+15Pi 3C02+2H20+15 ATP 

16 



.:.il )~Jt.;5.J/ ~Jtf._pt!J..i..i J../:11 j..Ai// 

cYi ô_J~\ 4:9lhl\ yk3 ~.fi~ 4)1.ci<ill\ ûl~\ (5)JS..:;JI ~3:1...9 
.,; 

3 J?3 C02 ~ ~ <.Jy,fll l.ra ~_)j 01.lli ~ ~\ o~ ~3.4..hy JS 

~y <.JA ê.s:!P. ûfo..J FADH2 ~lFAD+ ê.s:!.P.-.J NADH2 ~l NAD+ u~_p. 
, 

;; .luiSI ~ 4.ibJI o ~ J)G.. LYi -9 GD P LYi LDUiil G TP y:. 4:9lhll Jlc. uli.ui ~ 

o~ ~ 4_jy;...J\ 4:9lhl\ _)~ ~~\ cfok~\.J ~~\ cfok~\3 L..i\_J~y,fl\ 

· ~b ~.i\ F ADH _\\ J\.TADH _\\ 4-.ûl.fJ\ wl~ -.1< .:1\ ~ .hS.::..:i ûl.ii ··- 11 UA <.,?'-' 2 Y~ 2 ~ ~ ~ '-:?"" -9 ~_)7-J 

cYi fa.~\ ~_P..-ll ~.J \~. ATPl_I\ ~y 0.t~ :Y~tJ\ ;;~\ W)lc.W ~ ~~ 

~ H2Ü3 C02 ~l j~.J-4JI ~\_j J jl (~_fi~) ~\~\ 4-.hyJI ~ 4:9lhll 

~ ~j j~_J4JI cYi ~\ ~ J~ 0\ ~ c.} Jy JSJ (j_))\.S _#673 4-.k. 

~ l.JAj ~ ~ ~ j~ (~\ ~-9'~ (j.J)\.S _#364..k. ~ ~.JÂ\ 

~ Jyo::.11 ((j_fo..JI Jb.:JI) ~\y:.)U\ 4.b.yJI ~ ~ h ~j ~ ~\ 0µ 
~ J ~'~~\ <.JA ~\.$..\\ .J.lil~ ~\.:il~\ èF ~ (~\ û~ ~j)UI 4:9lhll 

[l).~1~1 4.b.yJI rW~ ~ ';! ~)\ 

<.JA (s:!_P.. JSJ ATP-'1 <.JA û~.P.-3 NADH2<.JA ATP w~__?.. 3~ 

[1]. GTP<.JA (s:l__?.. JSJ ATP--11 <.JA :S.b.\3 ~fe.J FADH2 

17 



ûfJ~..J.:JPI ;o_j,i}..J.:14µ 

1 [_Pyruvate j 
ü .;1' 

Il cH,-c-coo-
coASH +~AD- _ ! 

j Pyru1'ate deshydrogén:ise 1\i 
CO;+ NADH 7i 

IAcétyl~(;oA J 

0 
Il 

CH,-C-S-CoA 

1 

H~OL 
. coo-coo- CoASH 1 

1 \ ~v· ""' CH, 

~ C=O ~Hol-eoo-
tH" Citrate 1 H HoO 

V~ 1 - synthase C 
1 
~ -

NA ;;',~2;,.e ·l:.oo ( coü·\ 

" ç''"''' 1 : :xr / Mala te , \ Aconlta<e 1 ]"' . d. ··. hydrogeo" c-eoo · '>!" Il 

H<><; CH 
ra, 1 

0

• 
- ~œ coo· 

I -i L-Walate 

H-P1\Furr-aase j 
COO" 

1 

CH 
Il 

HC 
1 
coo-

Furrtârâte 

Cis-acoriitate yn,o 
Aconitase .. f-;\ 

cooc 
1 

Cl{; 
1 -

i 
~-1· .· ... .....-."""s'-'uc-::--;-a-:.t-e-,. 
~ . déphyc-:1;enas,e 

FAO 

H-"C-Coo· 
1 

HO-Ç-H 
·1 
~coo· 

lsoçitrate 

J./JI J..,aill 

coo
l 
CH2 
1 
CH, 
1 coo· 

Succinate ' · 

~ucciny_I CoA 
. synthétase 

-~oASH 

. ,,ocitrate r 
œM7i;~'.~'e ~ 

r-~---( H-C-COO-
. lsocitrate · 1 1 

~ coo· tl_-cétogiutarate 
~ 1 deshycfrogenàse 

J CH, *CO. 1 - . - . • yH: ~~ - CoASH 

C=O 1 . 

.CDP +Pi 

S-CoA 1 

Succiny1:coA~.H );AD~ 
~ 

::hÂc \ .~~~) 
1 . . Cfü Oxalosuccinate 
1 -
CH " 
1 ' co, 
C=O ' 
1 

*COO
u-cétoglutarate 

[17] Cycle de KREBS ~.fi~ (05) ~\ 
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.:,;f.J.l.J'J:i_;!J/ "'J#J:i~ J../11 J..ail! 

: Û:A"SJ~I tY Jç.ill 1 -~ 

hemi- ~)\ 0~ ~ wbft)j~_.M ~3.J~I tY Jcl._g'.j c:..i~ 
phosphte deshydrogénase r.!Yl _ÂjlJ Lb..j ( ;;M)u 4.J~ fo~I) acétal 

~yJ\3 lactone ~3 ~ NADP+_J\_Jbi r.!Y'l\ 09\y J ~ glucose-6 

(1-7)~1 ~\~_;JI ~'-:?il\ 6phsphoglucanolactone _Jbi ~l:J\ 

~Yl 4..h...i\Y. 6phosphogluconique~ 3 ùY.fl\ 0-a ~-9.J~\ tY ~ 

c.Jfa.3 ùY.fl\ tY Jcl._g'.j ~\Y. JcWJI \~ 6phosphogluconate deshydrogénase 

(2-7)~\\ (wl.9..ui~ jfo.) wb~5- J.J:l:i.J ~l:J\ 

1\ .. NADP+ _J\ . . ~, . ·\J . '··'\ t.. . ·.::L .. 11 . ·11~b. .h...l 
<.S, è?-y . (..)'° l.);!-U:.1 fe u, ~ -9 _)~ y (..)'° ~Y'"'"' V.:-- . 

[22] wb__#)-jfi~ rj]/; ~Î ~NADPH+H+ 

: ribulose-Sphosphate .....ll Isomérisation ~ill-2~ 

: ~\ u)lclSJJ\ 0-a ~~ '2J~ 

xylose- ~3 Epimérase 4-hui\Y. ~ ,3 c.JY.fl\ ~ Epimérisation 

5phosphate 

~3 Isomérase 4-huil Y. JW ~..l1Î ~ )\ i)l ù~ ~ )\ 0-a Isomérisation 

[8] (3-7)~1 wb~5- J.J:l:i.J 

20 



!:?li.~ J;I, ,;SJJ e ;;!J:J/J.µ 

CH:i-Q:) 

~é\ 
'ioH 

"'l---1/ 
6H oH 

Glucose-6-
phosphate 

CooH 

1 
H-c--oH 

oH-J-H 
1 

H-c-oH 
1 

H-c-oH 

1 

.; 
CH:i- Q'.) 

Glucose -6- 0 ,!---=°"- Lactonase 
déshydrogenase .( oH /= O __ _ 

<f-----==::------+ oH '-1·--t::' H 0 
/- ---..,.. oH 2 

NADP" NADPH+H+ 

6 phospho- glucono
lactone 

Glucose 6- (!) deshydrogenase ~U:î(l -7)~ 

NADP" NADPH+H+ 

"· /.,, 

6 pho spho- glue onate
dé shyc!ro genase 

CooH 

H_d_oH 

~-0 
H_]_oH 

1 
H-~-oH 

co, 
;If 

CH20P0iH2 CfüOP0iH2 

Acide 6- phospho
gluconique 

Intermédiaire 
instable 

~ 

CooH 

1 
H-c-oH 

1 
oH-c-H 

1 H-c-oH 
1 

H-c-oH 

1 
CH2-6- Q) 

J./:11~/ 

Acide 6- phospho
gluconique 

CH20H 

1 
C- Ü 

H-d-=-oH 

H_J_oH 

CfüOPOifü 

Ribulose-5-
phosphate 

phosphogluconique ~ iJ.o ù~I tJ.i ~w -(2- 7) ~ 

CH20H 
1 
c=o 
1 

Ho-c-oH 
1 

H-c-oH 
.. 

1 
CH20P0ifü 

Xylose-5- phosphate 

CH20H 
1 

c=o 
épimerase H _J _ oH isomérase 

1 

H-c-oH • 

ICH20P0iH2 

Ribulose-5- phosphate 

H 0 

" ij' c 

1 
H- c - oH 

1 
H-c-oH 

1 
H-c-oH 

1 
CH20P0iH2 

Ribose-5- phosphate 

isomérisation des pentoses phosphate -(3 -7 )JS.Ji 

iso1nérisation ü)\.c;.\..S:j : (7) ~\ 

21 



i.:t/ J.Jt0.ti. ;!.!! e :iti.Jtl:iµ J./11~/ 

: ~.J:fi.l\ .),j~\ J~ ~ li:i 3~ 
< ,; 

o~ JS ,JS_.:;J\ ~ l.Jyfl\ w\_J~ 3 312 _)3.~\ ~ ~Jy.-J\ w)\.clill\ o~ 

4-ui fa w)lc lilll 

~\Y. J.b..:1 ~ 3 cétal .J~ l.JY. fll ~Lu ~ ~I .Y ~ 3 '11 :i..k.. yJ\ 

transcétalase 

~ly Jh.:! ~3 aldol .J~\ l.Jyfl\ ~~ ~ 0!~ ~ ~Li.li Jclill\ 

transaldolase 

J ~ 'i üyfl\ .J3~ w~ JS. cétal.J~ lfo. ~ JlµI ~'li~ 
[8] aldose W\j ~ J.1s'·11J\ §uJ\3 cétose l.Jfa 

22 



â j.JµJ:J.A eJ:l.iii:Î:f-4 J_/11 ~1 

CH20H 
1 

c= 0 
1 

Ho-c-H 
1 •• 

H-c-Oti 
1
cH20 Q) 

,; 

c == () 

H-c--oH 

1 r-· f'H 0 I5' .,_, 2 ,_.) 

CH20H 
1 
c= 0 
1 

Ho-c-H 
1 ~ ·· H-c-;)tt 

1 H-c-Ho 
1cH20G 

Xylose-5- phosphate Phospho glyceraldehyde Fructose 

CHo 
1 

H-c- oH 
1 H-c-oH 
1 

H-c-oH 

~ 

~ 

1 
CH20Q) 

ICH20H 

c= 0 

Ribose 5- (p) 

[9] 

1 
SH-c-H 

1 

H-c-oH 
1 H- c__ctJftO 
1 H-ç_ - oH 

setiohep1d>ose- (p) 

23 

~ 
~ 

CHo 

1 
H -c- oH 

1 
H-c-oH 

1 

Œ> 
CH20 

Erythrose 4 (p) 

CH20H 
1 

c= 0 
1 

Ho-c-H 
1 

H-c-oH 

1 
H-c-oH 

1cH20G 

Fructose 6- (p) 

~ 
~ 

CH20H 
1 

c= 0 
1 

Ho-c-H 
1 

H-c-oH 
1
cH20 Q) 

Xylose-5- phosphate 

CHo 

1 
H -c- oH 

1 
H-c-oH 

1 
Œ) 

CH20 

Phospho glyceraldehyde 



uf.)_~ Jt.A e..lt!,J:il:i.J.iJ J../il~/ 

..; : • • <. .t- H A·- t\ -.: .t~ -:1\ 2-2-2 .J-Y"'~ (.j~ ~ 

: ~ ,(. .. J~ • • .( At- t\ -.: • I~-: - 1 .. ...;-- .) c.J-4 .J-:r-~ ~ 

L?.-~\ ç. ~\ yc. .lli'.j ~ 3 r_p ).~\ hui y\ <} ~ ô fatt11 üy_fi..uJI <.Jl 

. ~ ül.i...i_,gJI ~~ tY 'i) ~ 

h ~\ 'G\.i...i -~6 .. < .L 1\ "\ :.l_:j ~ .. "" ~ o .~ .. ~Il . .<~ . Jc.l9:i\\ \~ . ~ l.?. .J .:r .J:r ~ t:.Y, f. ~ J'IS""' ~ ~ Y.C 

[ 11]. r~\ -} jfi _A..JI .J__r-.J lfi-11 ~~\ ~\ <} ô .J#. ~ 

[11] Pi + jfi~ ~ H20+ül.S....u~ 6jfi~ 

: ~\ ~ 6A j_JS~\ ~ 1 _\ 

.J~ L?.fo.J\ Jb,:l11 ~j ~ ~\ LJl.9 c)l~)U\ ~\ .bW\ 4Jb.-} 

lactate déshydfogénase ~13-! _jh..JI NAD+_J\ ~~ Jc.l9:ill Î~ ~, ~UJJ 

Pyruvate lactate Jc. l9:ill 

illl 11 ~\ · ~ . "w\ · .n\ · ·i · ~ NADH+H+_J\ JI ... · 1 ~ . <S, u.a .. é: (.Y..J..l ~ u ~ 1.-? _y..::.. .. .. 

JS_& [18] w~I ~ aJ~\ .:i~ L?.~\ jfi~ ~j J~ ~ r~I ~fa ëF 

.[23] L?..Jfi ~(8) 

: ~~ ..>#- _JJ~ 6A j_JS~\ ~ -y 

~\ 0~ \~ r~ ~~\ ~_;Lli \~ gluconéogenèse ~ ôy\J:JI ~ 

~1 c~ ç.1~1 r~1 üy.fi ~~.J' ~UJJ ~w .J~ ~ jfi_µ~ lfo ~y 

t~I 4Jl:.. ~ ~~ .JP .J.:i~ ÜA jfi.J4JI ~ ~.J .~lb ~Î ÜA jfi~ 
.JP .J.:i\.....a.J\j. jfi~ ~j ü~~I J~ ~_;Lli \~ ,~~ -o~ ry..a 4J6. ) ~~\ 

< < 

oxaloacétate _J\ ~ ~_fi ~ .bjl..i 3 ~ J;.~ JI ü~~ c)j 'i 3\ J_p ~_µ1 

[5] (11 )~\ phosphate dihydroxyacétone _J\ 3 

:~\(Alanine) œ-i~I 6A ~\ j_JS~\ ~ 1-y 

ù.A! 4;\.;.,,J\ ~~\ ~k~\ (~ Ùµ' ~.:ile ~.h:j3 ~y~_»9 ù3p ~ 

Transainination ÜA ~ts:i ~\3-! û~~ ~j üiN~\ 0.1~ ~3 ' ~ 
24 



~!)~.HA e ;;J.;:l.:if.i J./11~! 

HYl ~\y, ~ Jc.LlJ) a-cétoglutarate ~j ~~\ w3j~I J~ J3~ 1 Je.Lill\ 
_,) 

Alanine HYl ~ly,) w~.J:H ~l .:1_\~ ~ë:J I Jc.LS:ii\3 (aminotransférase 

[2 1] (8)~ [18] (aminotransférase 

:glycérol...JI 6-4 ~I j,JS~I ~ 2-y 

u\j ùfo ô y.;. ~I o~ l.Jl ~ ~~I ul~~\ ü-<i ~u ~ glycérol_J\ 

glycérol HYl ~ ùY_P. l.Jljll\ l.Jl~)I L.Jl~I w ~13 ~\J ~ .Jj~ 

.lu!S~ 01 ~ lfii\3 glycérol-3phosphate ~l glycérol_J\ ~ lfiil kinase 

glycerol 3-phosphate HY1 _y,'.jb ~ dihydroxyacétone phosphate ~j 

jfi_#I .. ~ ~ ~i: J=..~ 3 NAD+ ~ HJ.i'i l ~\y üfa3 deshydrogénase 

(9) JS_.:;J\ [18] 

: propionyl coA...JI 6-4 ~\ j,JS~I ~ 3- y 

l.Jy,fll u\.Jj LJ.<i l?J_j jJc. L.J\j ~iil tfai~)U ~-oxydation_J\ ~ d 

~_Y.JI ~3succinyl coA ~j J~ lfiil propionyl coA_J\ ~~I ~ .J_y.j 

-~.Js....i _»ë. .Jj~ LJ.<i \.Dlhj\ j_fi_µI .. ~ ~ ~ J=._.lj lfJI ô~)\ ~.l.uli\ 

je~ ~\3 ~\ ~~fa yè _JJ~ lJ.<i jfi__,4jl ~ ùjl (10) JS_.:;J\ [18] 

[5] ·r~I ~ jfi_µI fa.y .hh c)c 

~I f'..l.11 i.::.i~I 

Glucose 
t l Glucose 

G-6- p Gl ' ~G+ + ycogene -6-p 

t ~ · Prynvate Laçtate Lacate Lactate~ p;;uvat 

+ 
Pyruvate r / 

alàline._ j ---- Al amine 
Al amine 

(Jfi~ -~;Jl)+(<.?.Jfi 4-ili} jfi~ - ~\ ~ 4-ili ~~ (8)~ 
. [21] 
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~f ~ . <~ ~.I /lJ.A '-' .J . 3:/J.J.Ji ;> ~J.! • Jj:IJ J..ai.JJ 

~1 

,,; 

GLYC.EROL-.3!P.HGSP!-lh'\TE PHOSPHOTBIOSE 
~i;Xff'ËRoL KINASE · o5s"l~î:voRtfoENAsE -· ·1soMÉF.M.}3E· 

glycerol . . · ' 
1
- '· Id' 

~ glycérol-3cphosphate / '\ .. dihydroxyacetone . , g ycer,a ehyd~3-ph0Sflha1e 

ATP ADP NAD._ NADHH' ·· . · · . . 
· \ · "<\ phosphate ~-

A~DQlASE 

Fructose 1. 6 dinhosnhate 
rkrnr~v.r-..;:--.Ni«1J.~.~.-:::-.r-r~'"7".~,· : 1 

[23] J--9.J.! ·".!\?Il l.JA LD\.bJI jfi4JI ~ ( 09) JS_.;J\ 

PRQP!éNYL-CoA 
CARB.èXYC/\s.È · 

· ' (bîohne), · 

(V1 g'[HY~MA40N:f.L-C6A 
RACJ~M.A$E 

M ÉTHYLl\1AlONYL,CoA 
ISOMËRASE 

(vit.Bi;;) 

0 
. . Il 

CH3-GH2- ·c-S.-GoA 

ATP *G02 

.APP---Î 

0 
. IJ 

.HOOG-.CH---c·-S-C'oA 
1 

·CH3 

1 
'!' 

GH3 .0 
! li 

HOOC-CH-C--S-CoA 

i 0 
p 
.1 

·HOOC-.CH2-· 6H2-C--·S-CoA 

propionybCcA 

D-niétt;\ylinalonyl".CoA 

L-méthylmalonyl~CoA 

scfçcibyJ"GoA 

[23] Propionyl coA l.JA L§)Uii\ j~_µ,1 ~ (10) ~\ 
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~1 J~.i:l.A e)ti.Jt~ J../:11~/ 

..; 

Glucose 

j~ 

l Glucose- 6- phosphatase 
ub . 6 . et .!fa .)~ 

it----
ub__,;i 6 Jfa.Y 

Fructose 1. 6 diphosphatse 

i 
ub _fi c)l.iJ 1. 6 Jfa..Ji 

it 
ub~ 3 .i.pi ..ilf ~ : ub _fi 0~ f c)}.i.if. ...:i.J.l.p> '-;iw .. J-9~ 

~ ----0, 
~--, 

-----~ ~.:::::: .. lî 
Lli~ fa Ji c)LU 1. 3 

~t 
ul~ fa__,;i 3 

it 
ul~ (t__,;i -2 

LJ~_».l _l.ffi -2 

t Pho sphoenol pyruvate carboxykinase 

ullw,ilf )ly;) 

î Pyruvate carboxylase 

t»\11 l)Ll.= pryvate u~_w. -'.jl.o ~ 1L)Llk..~1 t)LL.....,i 

(21 ] ~fa_? J.JL..:i.. 0-<> j_,s;~I ~:(11)~1 
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t.::lf.J~J.Jfall ~J.JÜf,4 

. .. '. 

· .:·. 

-~ . 

.- ~$~ .. 
.. ·'·· · . . 

• ~- . • • . . : '! . ·: 

8 -i .. 
-1 :_, .. · · -:-· 

;.:.i 
; , • I • ' :~ 

n - ... .:i - : :;:r .. · . ....... .· .. :·· 

. .-: :=··.:·· . ·: -:·:.··· ; . 

r -.- <lil.-- ---·--- ---~-

1 

• • 1 • 

,; 

.· G)'.{C()gbna " · 
· : .· 

J .. //I J..:i.ij! 

... .. J ' • • : . :.: .• • • 

. .·· · 

;:· . ·; ·: ·· 

··· .·:• .. . : .. · 
.. - ':;. 

··· · ' ·,1 -: :,. ·"i. : .. !. ._.,. 

· . 

• --.. - , -' ... · .. · .. lliii u: .. rfiicio:~~ .;,,f®-
~:. ;,., :; == :'. =-;:1! . , .,,· .. ;, '<" . . 

~ ..... \ ''. .. .... . ·.,.:. .:. 

---., 
t 

.J .·•••· .• • .... . .:...: ...... ,· .-. 

~ 
t 
1 

ATP,NAOH, 

ADP. AMP _J' l 

( Ad~""'""''"" zj-L-:b~t ' ' 

t~ 
l 
( 

t 
-_........-c~--- .-, 

' 

Acid~ <!") énolpy rL1vlqu e. 

...................... ...... t 
. ' t 

~ 

-----1 
' ~ 
~ 

' _ _......._......,.._.-.. 

rtoglutarique 

[3] ~\ ~ L..i\ .J~ Y-fl\ f' ~Y.~ Allostérique ~ ( 12) ~\ 
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..:il)~ lS.ll jf Lil.J . --*11 ~I · l.'.ill ~\ .. J-U ê .. .Jt .. t.s".r .. t.s" 

:~IJ~~fi.il f'~~~ ~_j-4~\ ~I 

LU~\ u\ ,\ u.JI ,,.. ",.. .bL~ •. ï"'u\ ~) .d..WW ûLS . ti.. uu ~\ .. .. .. ~ y y cf 3-P- ~ ~ . _)A '-:?"" _JA 

·\ ·.( ·· ,l .«l..:ùè. ~.J .. ·~ Î 4..b.J\ · 1: \.J û~ ··~\ \,.. ~ :.b ~ .L · ~ -·- 1\ U ~ 3 ~ ~ ~ ~ 3 .. l?- .. Y , ~ Y.-l 0.1...J-= lP .. ..J-?-' 

) ,.:(j\;j-;.~, <l 3 ~3_.fall : ~ ~h ) , c.>.:1y-W'JI :Jî...i ~3y, <.Jy~I ûfa. 

[20] .~ ·1:.<"I\ o.J.i.JI uU ,tJ.. :Jî...i l.i..J..i ~ .. ...>-=-'-' _JA __,. ~ .• 3 ...):!-.l.l...ù 

q,;., ,,J\ ~ _)#. <.F~.J:JJ.9 .bLlw <.Jy~I ü.a \~ ~ û~ jl_)I ùC ~ 

~ ~ ûL.iy~I ~ <.JÎ 1~1 ~ ~3. ~bl ~y ùC \~ u\11.,,J\ 

~ ~ ~ ~ ~y-W'Jl.S _?.~\ 's · ;,.,,~ l) Ll ·r.J.il ~\~ ~ ~ 4;.'·a~I ûljl_))'I 

.J3 .J l;?.J_H ,:., J' 4;;· a .J\ l;)WI ~ (.)Jly_MI <-;--W~ .)j ~ ~ .hS.9 .b.13 y..ac 

[20] .o~ ~ ~ J...IJC 

=~~~\ Ll-"4~ 1 

:~LWJ\ ~I WI 1- 1 .. .. .. .J ... 

u.c:i ~ 21 ~ Î ~ , û[,LL ü.a ûfo \['J.' .J~ ùC o )-F ~ ~ y-W'JI 

(.JL..:;. ~ : ~fa. _)~ 3 ~ cf~ ~ '~ ~ 30 ~ '-:-l ~3 ,~\ 

[13] . û[,LLI\ J;;..I .J Û:l~ 3 l.JfiLLI\ 

n~ r·- S~SA· 
1 i 

Oiy-1 u::..;v~J.Cl nJ'.:;lii ·Cys·C )-'$·Th r·$~:·1l ~-C} 1. ·Su 4,rn·i') : .Cln· l ,t"tl-Chi...\$11 • Trr-Cy$\Airt 
l 2 3 4 , S 6 l 5, 9 liî l l C tJ H 15 Hi i 7 lS !9 t 2t 

1 

s ~ 

r 
5 s "1~~ 

l I 
t'rte .V:iM ~n .(;Jn ·i:fü, Leu.(;y s-Cl i: • S>::·Hi..~· Li:u-V~l-.Glu 0;\ u·L:li·îy :·Le t~-V ;ii·()'s{Î ly .t;lu·AtS .(~Jy•ti'h ~ ·Ph.c· Tyr· t1i.t·Ptcl•lys-Tl!r 
l ~ ~ .: .s o 7 a· ç 10 il 11 '" 14 1 s .1 6 Jï 1 s 19 ;o ~ 1 n 23 :... 1s 26 :t ::.s ;9 w 

[11] ~y-W'JI ù.JA~ ( 13)~ 

: A•- 'I ~.t~-:1\ 2-1 <-5~ ~ 

. 1< :. 1,.. Li .(: .11 . ~ ·~ ·~ "- 1 B Wl;JI .~ · .. 1 ·'11 -:. .1..:-: ë'..J.b....l 
(.p---Ul ~ (.)Jl ~~ ~ <.J.>W _?.-l _) _)-7-' ~ ~ u:-' __9-Ul-l ~ ~ 

4 ,,..,J\ ~~I ~\ F ~3 ul.i3j~)l t.S~ ~ M ~'pro-insuline 

[12] .jl_))'I ~_p.~~ lJ:ll ~y:. j~ ~j pro-insuline _J\ ~ ~ 
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.. \).l.!A. \.$.li yJ li.Lo.l . . . 11 . ' 1 ~ ·.-:q w .. >!J e~.J! .. __ ,,i Y ..)il-' ~ ~ lil 1 J...a_gJ 1 

j\_;-J'jl ~_p..) ~-9 ~§- J~~ L.iA \~ ë~_yAiÎ ._Jj pro-insulineJ~ 

[ 12].~ - --:I\ u~ .. , L· j:j ~ J -- ·:I\ · Î ~ .. ~ .. Y u=o. ~ ~ ~ u .. 

J-;.\j C) t1 J1ll 3 l»1y.uW~I 0--..a i..::..i~ J~ ._Jj ~j-5:! Pro insuline _J\ ~ 

[12] i..::..i~~I 

: ~_J.l.J:~I ÊW\ 3-1 

: .) ~-9 l9fa (:.i~ i..::..il.J~Y.fll r-»1Y.~ ~ ~_yAi~I .Y~ 
: L)l;J\ 1\ . . C:: .L 1\ J . j ~ k';w:i * ~ l..S', .) y ..J-'7'-' _?. ~ .. 

~\y, j.-hJ , 411.;...~\ y)l;J\ :i.....a~3 y)l;J\ ._JJ j_fi_µI J_p...l.I o~I ~\ ùJ 

[3] l»1y;i.i~1 

: .c:: .1\ Jb.:jjl ~ .. ~ * 
~~ ~ ~ 

' .< · 1\ J_h:D\ ~ o · .. .. 1\ u~ ··~\ . \.:l.i\ Î ..b~ .. .J..&J\ J:;..\j · .. I ·~\ • \ <..?~ ~ ~ .. Y , ( , -9 ~ . <..H-'y.iw u, 

: ~3 ~fa~ .Jj~ l>-4 l9Tul ~~1 cl.:l.il-: ~l:JI ~ w~y'JI ~ 
pyruvatekinase, phospho fructokinase, glucokinase 

0-4 211~ ~~ ~' 6-phosphofructo-2kinase ~y'J'\ ..b~ l»1_yAi~I ~ 

~j ~j 4JL..aJ,LSfa.JI J_b.:jj\ ~ ~ ~3 fructose2-6 diphosphate py .. 
.) J_p..ll~ j.fi~ ~~\ ~lyD ~ ~ Pyruvate deshydrogenase ~ ~ 

[3] ~.fi~ 

: • .c:: .L 1\ . \.:l.i\ · · ~ * ~~c ~ 

..bLli.i b/iJ ~ '-5..ft.Î ~ ù-4.J glycogéne synthétase _J\ ~~~'il d 
~fa~.Jj\.a ~ ù ~ ~3 $)'?.\\ c' -;;\ w ~.YI 

~j__S 3 , Fructose 1-6diphosphatase, Phosphoénolpyruvatecarboxykinase 

[3].o~I ~ .bAl .uÎ ~' glucose -6-phsphatase _J\ 

30 
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.. ,,.,,.<.I,:. ' ·-..,_ 
V'"'"-~ ..... 

. . / ~ 
ü~jl -1 - j~ .,_/ . 

)' 

GlucoHexo Î l 
j~ ü~~ -fr· j# __ ______ __ ,. j~ 

kinase Î 
1 

phospho fiucto kinase ( ü~~ -6- )~.) <1:-•• ) 

1 
• .·-< . / 

.. ü~~ '-$) 6-1 jjut,p ./ 

î l 
,,..- ..... .:~>.!-!J~I~~~ 

' 1 I , 

al 
. t 

ox oacettque vD= <-- - -- ---- - ~ - .. ~->.!-! ~ 

.b.:JJ· -
~ ., ___ _ 

l PD~ 
COA Jµ.,.il 

/ t.JA!-!.faitl.b 

~vô= 

[3] ~\.)~_;.:~\ ~~_;.:~ ~ ù:!-1~~\ Ù_j-4~ ~b :(14) JS.Ji 
=u~lS~I CJ_j-4~ 2 

:4~1~IJ42i1'1 l-2 

[25] .~\ ~ 29 ~ c.S~ 'fiw ~.le L;c ô.J'-:tc ~ L.J~l.S).:JI - .. 

NH2 _His - Ser_ Gln - Gly -thr-Phe - thr - Ser - Asp - tyr- lys _ tyr _ leu_ Asp - Ser-

[
- Asp- Met- leu-Asp- Gln- Val - phe- Asp- Gln-Ala-Arg-Arg ] 
-thr- cooA. 

[25] L.J~LS p,JI l.Jy y( l 5)JS..:;i 

: ~ .... Il ~.l.:.~11 2-2 
t.j~ ~ 

~ uJJJ~y:.J'l .J~ A ~)l;JI ~ è:.i' .,.1 L.J_JèL.S).:JI J .1.;;i 

~ ù.!Î ~_p, j~ ~1 ~.J '4+aJ~.Jj.j~I ~I c.S~ ~ Proglucagon:JS..:;i 

• .d...i • 1 .~\ w~ 4.61 4JSj 4..l.i · · .. .. _) J", .. ..? 3-1 3 ,._y::.....J 

0---.a hl~\ ç-lyJI ~ ç-l_j;.3fa 10 -9 5 0.H LYJl.:i_MI ~ L.J~l.S~\ c.S~ c.3ljl:i3 

[12] ·(lYy_µI) ~\ 
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: ~ ~I J.;.lj (3jY ~ti l.J~LS~ :~_jJ~j!jl EÎ.:lj\ 3-2 

o~I ~ h;·~'r'Y '2.l.lj3 ".:'._jb~ -1- J'M~ c)j ~~Ir~~~ 

. . -c . L l\ . b\ U.o.e ..b..èLI ~~ ( .. -· 3 

uL:..i · ·1 o.k:. 1... '2.1.lii 1 :. • ~ .<. . · ·j~ • L9Tul · -< -L 11 tùl · · ~~ -Y ~ . Y.Y' -~ ->P ..J UA _)~~ ( ~ 

ub n~ '\...tj . _-.(. '~ . ·1 ~ 
..r <.F _)~_r ("dY -

Phosphoenol pyruvate carboxikinase r tùl ~ o 

Il ~ J · \ · . · J - ~ · \..:uS - ~ _JI .bil.J ~. - -~ _J-1;!,~Y uo <:l.::.. _?-l:I ~ _) .. c.....i Jf: . . -

.jfi.J4.JI 

6-2 . ··5._i '~ : • ·:11 I~ LJ~ · .. ( .. \.<Ql_qj\.J ·L:i..iS ce& '~ . . _J\ .bil.i ... JJU-..r f';!Y _):!-"y G . _) - _, .. ..r~Y . -

. uli....i~ _;Ll 
LJ--a 3 ~_fi..-.ui ...>--?f:- u~y Lr-a L9Tul j_f:..J4.JI ~ ~ l.J~LS.J4.J~ l.JJj -

.[3] j_f:..J4.J~ 4 hr· JI y)l;JI ~~ ~ l.Jy..-*11 I~ JtJ~3 ' L:?~I ~~I 
..-... .-.1".'>-<.I,..:. ...___ 

,/ ~~ ) .lli 
' 1, . .<.I,..:. ~,.,- · ·-, üui. .. 1_99 -1- j~ +" 

î l 
j~ __. ü~JS -6- j~ - j~ 

oxaloacetique ~ 

h.àü' -

~ ·----

î l 
,,.--- ü~JS -6- j~.) ~\ 
', ) 

' ,.,. ü~JS -,?) 6-1 )~.) / 

,../ 
_,.,, 

î l 
~Y.!JY.il~~~ 

1 

i 
~ . .... .>-\!~ 

1 
" ' COA ~I 

< 'iitb. / ~ . .)-' .. 

.[3] ~IJ~~ft31 roE-J-:~ ~ 1.J.~LS#I ù.J-4~~LJ : ( 16) JS,JJI 

T 4J T 3 : ~->.il\ o~I ~Ll.J-4_JAl 3 

~ · -- ,G.:i Lu.al · ~Î · ô Lie ~: lû~I ~I WI 1- 3 -·~3 -~ .. (_}-Q uc _). ~ .. .. .. J ... 

ür:·J"' s.Y. Para ~, .;.,)I ~ diphényl ether ~)I .:i.?.-Y. 9.J~I o.J.JI wLly~ 
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J~ ;;1~ c.c. fa.J ~1)1 4..h....ilY- ~.>.!Tyr ëBJ3.fall () ~ , ~A'JI ~)\ 

[12] j...9:-l L.i\.Jj 4 4LS_jj~ T 4 ~\ j...9:-l ul.J-~3 ~ T3 r...S~3 - -
:UWI ul L.: 11 . ::.~ T 4 T · ,,,. -:. .1.:.., - : A ..... tl :: .t:.-:t\ - w 

- ~ i...;r-9 -9 3 UY..r ~ ~ r..#~ ~ • 

Tyrosine ~~\ ~\ ê-4 J~ ~~ Jl:..Jl.: Iodotysosine 1.::.A.p.JA ~ 1-y 

1 

l 

+ 
-2, 

~\_Cli , -~\i/'\ / . 
~··. :l, ' ·' 

GOQH ""' ~ 
u:U..9E. 

1 

~ /
cooH 

HO CH -CH, 
).,, '\ 

. N H 9-, 

mono-iodotyrosine (MIT) 

I 

0 
COOH 

Hô ct\,-C\-1< 
""' NH;i_, 

I 

di-iodotyrosine (OIT) 

:Iodotyrosine ,..JI ~l:S..>4 ~Ls.J 2- y 

u~ .JA ~ Iodotyrosine u~ .JA L!GL5::W Peroxydase ~J--JI j ~ 3 ~ 

:Iodothyronine 

Î3 

Î4 

~ 

+----
DIT+MIT 
DIT+DIT 

1 I COOH 

OH~o-0--CH, - CH <NHz 
1 

3.5.3' h·üdotyronine (T3) 

1 I COOH 

OH~o-0--CH, - CH2<NHz 
1 1 

thycoxine (T4) 

[12 ] Î4 -9 Î3 ù.r.?i (17) :~\ 
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:~_j-1~~\ EWI 3- y 

~ dlL..S_, J.r-S.r.J.i '-?~\ uaL~-~(\'fi \ -o.:iy_>.i 9.J~I ûUy~\ r~ 

l:., )' ~y;U)U û~~J ÜA c}Y. '-?yu;J\ u.aL.a:l..ci"i \ \~ ,~\ -9 '-?~~~\ 

_J\ b.::1 r, ~~ JU~ _,, [7] Jl~ ùfa 4;l.:,., 7 JI 3 ~~\ ~~\ ~ _»'.jtJI J 
[15] lipolyse (J~~I Jh:j 3 glucogénolyse _J\ 3 néoglucogénése 

:cortisol J.JË-J~I w.JA_Jki 4 

=4~1 ~l .J ~11-4 
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l ' -,T~ '-,_.,/'" 

o <-/ ····,:f~ , ......,,, . ..J 

[19] JJ~J~I c.J_j-4~:(18) Ji.,!J\ 

. 1j)lbj\ ~ . l:CI\ o~I o ,,::.~ ~ J . .. .<'I\ . '~ ::. .1.:.-: .. : ..... 'I :.: .t..:.. ":I\ 2-4 l..J--A .. ~ ...r- '-? -9f. .J~ <.JY _,. œ=-' ~ ~ ~ ~ 

[14] J_,~fll 

OH 
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'~\ .... ( ~CO- -~J.J.l:!A> 21 

/ 

~ 

cr 

ÛJ~J...>:I l.JJJi.uiP..J...>:I ~J.)~ 17 

OH 

JJJ.!J .J.JS 

1~ ... L.co --- ~J.J.l:!A> 11 &) ~ ~':-- -. · 
0 

... _jS ~.JJ:l.l .. J.J.);!J.) -
0 . 

[ 3] J.JË_.;_JSlj ~~\ ~\ :(19) ~\ 
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.... 1 ·'~ l.Sli Â lliJ . _&1 µ1 ::::::::L • JU ê .. .J! .. ~.Y' .. ~li.li~\ 

= ~~-.H.1J.ll EWI 3--4 
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Penolpyruvate carboxykinase r: L:ùj ~ J3.Y.J .J~I ~I ~ , ~ ~\ 

_t.iL:J , ~ 1 <i ~î ~ y.;.~\ \~ l.JÎ ~ ' glycogène Synthétase _J\ ~3 
• . .1 -~\ 

U::-i .J-ULl 

~ Ll ~ ~\ r~ dl.\~ ~-9 phosphory lase _J\ r:!Yl J3 j:i .Jfll ~ Ll -

[ 13] Jb..b.11 3 ~3\.S..J.ll lµW\ c)J j~ }.::JI J_y....) 

()-A L;_Ji:.Ll}.::JI ~ ~ o_y'.;i~ __# ~fa J3.Y.J.Jfl\ y).! ùÎ ~I 0-<i 

[3] .AMP _J :-b ·: 11 · · · 11 ~ . G.il · . ~ 1- :.w1 J)l;.. c . Y l.S" u.JA .fr' . r ~ (.S"- ..)7l 

: ~~.JJÎ.J.J.ill J ~~.JJ'-JI l.J_J.Q~ 5 

:~~l~I Wll-5 ... ... ... .J .... 

. o~ H 1' 113 

Hop'/. ~ b-l - t{ -0-
?H !~ 

HO f-C(-HHt 
~ 1 1 '\ 

H H H dJO 

[10] ~~_J..)~\ 

OH 
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\ ~-----· -)>--

~ 
C:'r\ \ ,_ 

\-1 N. ·- C.1-\ - l:',,,-o\; 
· ;;> 

·tyrosine 

HO H H 

~~.J..)î _j_Jl.\1 : (20) ~\ 
: A·- t\ ..: 0 t.:. -:t\ 2-5 
~~~ 

O
OH (OH .OH 

OH /OH ' ] " 

,~x.-::?;!:YP" r ~:;,/OH, ~~"'~:-::.t.,..r.,,., .... ~ '-... -.,;,."' ~ 

0\

. ""'':':>t,<'::o~·- ~·:· ,,_,.J c 
s ·2 • ...-- <Y"·.;,,o"'" l"~ "''>0~ fi"-' 1"z· 

::,..._".\. -.., 1-1>1 -C." ..,~- 0 . °"3-\Hl-C•H. 
··--. ,_ >. ~ • • 

","'- .'-...--. ']) 0 ? a,,, . n c . )>.-d-r;;: " ~ \; ' " 
1-

,. ' /,'<.-S 
~~-c:1-1 -- '- 0 =H -...___.. ~t ._;,<"~ 

3.'idH1\·dro<1P.ilé1.,lunin• O~.y~-, -:}.,Y-.,•..,. ~ 
' ' "' " Q •• / OOH 'Y- 'f "0" OH l·itJ _c. ~ ,__ 

• N(){' M<é~o\\"'4 

1~0" (§0~ ~ 
\~N- C.\.I -On.\\ . 

. '))' ~"<•">'_:i 1''-i~~6) ~r'"'" q~3 C."',,-Q«- H · >1-C1<_,0V 

'TS.<> praj''.)\ 

/>....dc-éna\ "; n ~ 

[9] ~ü..uJÎ J.jlllJ ~~.J.&l ~~\ ~I :(21 )~\ 
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- 1) lS.JI · .. 1 Li.i..J · "i\ .. \.:.:·:Il 
l.....l ~>!.) r..->*'Y. .. ~Y.ft"" ~ ~l'.i.11~1 

: ~-Jl~J::ill __»il:ill 3-5 

~ 4~.Jj~\ (~) ~3 ( a ) W\ ~ & )lS .bLlw j~ J ~~.J~ ~ 
~ ~...9 '21:-l\ J..__h:i ~~.Jj~\ .b~ liS ' ç.~\ j.W\ ~ 0-4 ~~\ 0-4 -\l.W\ 

~ lactate utWU\ jl _jl 04 -\lJ:u Phosphory lase 01.YI ~\Y. ~\ 3 ~\ 

.bL.t.....J j~...9 Adenylcyclase r:!J--ll 3 ;;_)~\ w~y\ t,.::, ·,2 ~ ,~~\ 

[1 O] . Phosphorylase 

(~\ ~ faJ\ ~~Y. 4JÎ jj ~~~\ J~ ~ LJ~ ~~_)}J\ J~ L;jj 

~LJ~J ( ACTH ) ;;yt._:ill ~yJ\ c.Jy~I jl_j\ ;;jy) ~W\ ;;.W\ ~ ~ LiS 

[9]. ~faJ\ u~\~\ j\_j\ ~ 

: _J.4ll\ lJ_j-4 ~ 6 

:lûWASJI ~\ W\ 1- 6 .. ... ... .J ..... 

j~ ~1~191 04 c.Jfo ~3y, .Jk> Somatotrophine ~JYY~~\ 

LJ----A ù~ L.Jy~ .Jk>.J ' [15] Anté-hyphyse ~W\ ;;.lil1 ~~~\ ç.y,..l\ ~\Y. 

22000 y ~y.JI 4. .. jj3 .J~...9 . ( ~ J~ w\..S::J~~ AJ ~ ~ ) ~y,S. 1 ·ii~1LL 

[26] j ~...9 

[24] ~\ c.)y~ : (22) ~\ 
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:~__,l~~\ EWI 3- 6 

3 r'" ?'Il L..pl;. ~ ~ jfi_µI ~~\ 0a ~\ ~ yill\ ù.JAY. ~ 

~ ~ ~)l;. ô .J-~j ~_rb l.F ~j3 , r.lll ~ jfi _µ1 ~ ojyj ~j '-?j ~ JtJ~ 

~ J '-?\ ,~\.J~Y.P fa. .Jj~ 0a jfi_µI ~ 0a ~J:l <UÎ Ll '(Yll;i~I 

[24]. ~~j~ 

:ACTH _i\ ù.J-4~ 7 

: 4~1~\J4Ji:ll 1-7 

c ·. - 1\ . - À .:\..bl....L_j . lll.i...iÏ . 39 . 4-_j _( - ~~ ~ • • _(-:. ' ~ ~ ~3 ~ .. ~ c....JA _J->-" •• •• .. • c....JA (.)~ 

[26] j ~3 45000 : ~Y.JI .:(J::iS ~Ï ~ 24 0a l.Jfi.JI J}il 

(24) ~J .... ~_#_,s.J-YJ\ Ù.J-4~ :(23) ~ 
: A•-'I -:.t.:..~t\ 2-7 
L?~~ 

__J\ :~ l? 'f1J! .J..h.a.J ~.JY. ~ 0a l.~.i; '-? 'fu ù.JAY. ACTH _i\ 

.~3jl:11 y)l;. ~ 0a o.>.u~ fi:u ' ( P.0.M.C. ) Pro-opio-mélano-cortine 

: Ji.a ·.. ..11 1.1_ -:11 ~\ • i w\J ,~ -:: .1.:.-: '-- · · i ·.< -· POMC _J\ ~3?. ~ Y. <.5..?- .JAJ-~ ~ (_) ~ 

[15] Andogéne ·L»?'-3~~1 
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~\ JJL.. y\ J cj):JI 

,; 

è.JWl~I 

: 4-.'3~1 J.jL.i..,31 1 

:l:~I ~Lli~ 1- 1 

Jy~I ~ ( NMRI-suise) Albinus t~ ù-<i ~~ c)fa ~ 4-....il.J.lll o~ w_j.;.jÎ 

·t 34 -24 ~L c3\fa ~\j) ~~lS 3 ,_;1_?.J~ .Jji...i~ ~ 0-a ~ 

:ûwl~I ~Jji -i-1-1 

ç.l~I ~) ù~ ~ <2]~ l.F o.J~ \(111-,ëÎ ,~~h LY=3l.9.§Î ~ ~ (.J.Ji.9JI <:jJ.fJ ~ 

.fa ~13 ~I o.J~ LY=3l.9.§~I ~) tYifa '(ç.WI J:;..Î LJ.a 4.lo.9~1111JI) wkl..a)l 3 

t _3-:LUJ ~ 1 c} (jfJ y 

.o__r.. ~~ LS~ ~3 5 ~ ~ (.)_fojl .:i~:(o~W:JI ~~1) 1 ~~\* 

:~~\~~\ 

J.µ11 ç.Li'.j\ LS~ ~3 5 ~ ~ '-)l_fo11 .:i~:(~I ~~\ ~\j) 2 ~~\ * 

. _)~I ç.li'.jÎ L5~ ~3 5 ~ ~ 01.).9.11 .:i~:(~)-~.ll\ ~~\ û \j) 3 ~~\ i* 

:~y~ ~~I 4-....il_j.lll LJÀÎ :~\ ~~ 2 

:~WI ~JA 1- 2 

ç.Wl 3 ~.Lli.li J '-?\ o__r.. ~~ LS~ 01.).9.11 dy 4-b.yJI o~ c}3 'rYÎ 7 ~.JA 

21.lj3 d . .::..~ 9.30 3 8.30~\.....J\ ~ L 4-aJ:l 4Jj3 ~3 ,~)\ J~ 01.)fa 

. denver+ p600, a= O.lg t~ 0-a ~.:i 01..»a J~~ 

:~ LS 01.).9.11 ~~ ~3 rJ:! 13 ~.JA:~~\ ~_;.JI 2- 2 

:o~W:JI ~~1 * 

. \..::..~ 9.30 3 8.30 ~ L ~lj) lYl~ ~3 ,:;~ ~J.;.j LS~ 

:~~\~~\ 

:(~1 ~~\ ûlj) 2~~1 * 

~lj) hl ~ b.~ 8.30 ~L.JI ~ ~ t~3 'i l3j 3 ~L.JI ~ ç.\~I ~3 ~ 

.\..::..~ 9.30-8.30 ~L.JI ~ L 

:(~J~I ~~\ û\j) 3 ~~\ * 

~ ~lj) ~\ è'° 'i\3j 3 ~L.J\ c)c. tY:U \..::..~ 8.30 ~L.JI c)c. ç.\~I ~3 ~ 

.ç.\~I tY 
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~I JîL...i~l_...9 i_j_;Lll ..::.i.\Wij..dl 

:"Bruke" ~_;b ~ ~~\ ~~\ ~\ 3- 2 
• c' l' ' ~1 t .. ~ :... ... ~ . !-::: . ... -

· . Y...9 .. ~ ç>_J-9.JJ .J ~ r_J-9.J 
•'' 

TCA ~ L,1A JLa 10 4..9L.aJ ê""' L.u~ 4-huil ~ l g 9, "'Y r ~ ~ ~\ L,1A t 1 L.Jj.i -

(Tri chloro acétique 4%) 

.llr- l_fjSyJ\ .J_;hj\ ~ ç.\y:..~ r~-9 L?JS-~I .J_;hj\ ~uÎ ~ t.i~I tJ~ -
.~l§j 5 :;~ 0 .Jj.J5000 

.~lb.li .Jyhjl ~_Ju..w -

~Î c.).a ~lb.li .Jyhjl c.).a F c)j (o/o95) Jy~jll J~ è)A ~ t à.1· ;,,·,3 -

· .CL 1\ .. 
·~~~y 

.uly o.W ~Li~\ CY -

.(~l9.J 5 :;..W 0 .Jj.J5000) ~ël oy l_fjSyJI .J_)::J\ ~ r~ -

. ~\.hl\ .Jyhjl ÙA ~~y~~\ yt-9 ~~~\~fa 

4..9L..a~ -\!~ L,1A ~Y-9 ~~\ ~\j'j _)o.Lll ç.W\ 04 ulfa 4..9L.a~ r~ -

.o lii .::<\ 4-lk. J- --'I ~Î · J ·ëi.i;l\ J--< · ul .L;; ...9 ~ .. ~ • L>-4 .J-l .. , ~ L>-4 _y= 

ul1l::lit.JI 

1 r .J.h; Lli.! 1 

2r~ ~\ 

3('~ ~\ 

~lui 48-24 o..W 0 45 ~ (~1)1) '-:~Li~\ LS~ ~ -

. 1 Jo\.;.'i,11J\ ~~\ l.Jj~ (~ -

.yy.-iwl d~.IJ~ 4..ui\.Jj.\\ o~ ('..W =4~~\ ~\jJ.l\ 4-2 

test de student :L.ü.J~ .J~I 

(X) kji.JI (V) ~\ (N) t~I 
0.045 0.00082 4 

0.028 0.001319 5 

0.04 0.0008 5 

:~~\~\ 

. (o.J.h>LlJ\ .J Wll ~ ~ ~~) 0.022= tcal 

. (o.J.h>LlJ\ -9 ~.J'+lll ~~ ~~) 0.0125= tcal 

2 365= t ·~ .1.:. ~11 4....wil\ · tab· .. ~ .. 
%5: lbJIJ~I 
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-
. 

r.u::=::;.;:-



~.lL._:i]\ 'li.i.I\ Œ." J (.t-l 

SD ±J.h.A.11 5 

±27.40 27.37 
1.94 

1.33±29.04 29.81 
1.49±29.24 30.46 
1.29±29.10 30.36 
1.39±29.56 31.36 
1.27±29.99 31.81 
1.88±31.38 33 .06 

~ 1.79±30.60 

SD ±J.h.A.I\ 5 

±27.47 24.63 
3.23 

1.36±30.04 33.49 
1.53±30.49 32.77 
1.97±31.07 33.88 
1.56±32.1 34.20 

1.34±31.87 32.52 
1.71±34.18 35 .24 

~ 3.31±32.39 

..; 

è-! 1) \ J..o_ql \ 

:~WI lh->41 

~~WJI ~~I 1-1 

r1SlDI ~y J)l;.. 01 _fa9.11 ül J) wl fa : 1 ~ .J J-3~1 
4 3 2 1 1$ 

28.02 30.31 26.13 25 .24 1 

29.02 30.89 27.61 27.89 2 
29 .55 30.84 27.61 27.76 3 
29.57 30.06 27 .31 28 .22 4 
30 .30 28.70 27 .77 29.67 5 
30.43 28.75 28.81 30.19 6 

j30 .78 28.60 31.25 33.21 7 
0.94±29.66 1.02±28.07 1.02±28.07 2.48±28.88 SD±M 

:~~\ ~~12-1 

'.Î t H\ '" ··~'"tl 1• .. ~\ "' =~ ~~ ~J~ ""' ... ... .... . 
r1SlDI ~y J)l;.. ül _fa.li ül J) wl fa : Il ~ .J J-3~1 

4 3 2 1 IZ 
25.56 29.86 24.39 31.94 1 

28 .54 31 .24 28.62 28.38 2 
29.41 31.63 29.84 29 .33 3 
29.31 32.38 30.21 29 .61 4 
30.45 33.27 31.38 31 .21 5 
30.25 33 .80 31.28 31.52 6 
31.57 36.10 33 .83 34.17 7 

1.91±29.29 2.02±32.61 2.62±30.07 ±30.88 SD±M 
1.94 
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'.'. · 11..w.:îl 1 't.ül 1 ~ .J(.C-l ~\)\~\ 

~·' 

: ~Jt+lll ~~\ w\j ~~\ ~ 

~tJ\ ÂJ.:i..y ~,.JI.fol\ c.JIJ) ûl..fo: III ~.J J3~\ 
SD ±J..a.JI 5 4 3 2 1 A( 

±31.73 31.45 30.44 30.03 34.10 32.63 1 
1.66 

1.84±34.75 36.51 31.93 34.06 35.13 36.61 2 
2.23±35.14 37.43 31.46 35.08 35.74 36.03 3 

·- ··· 
2.20±35.31 37.43 32.28 34.37 34.98 37.50 4 
1.99±35.54 38.13 32.63 35 .17 35 .49 36.29 5 
2.18±35.45 37.65 32.17 35 .90 34.53 37.04 6 
2.44±35.86 40.04 34.75 38.18 34.33 38.01 7 

--------------
2.65±36.9411.31±32.23 2.45±34.68 1 0.6±34.07 1.75±36.23 SD±M 

. _ \(tJ\ .d.h Lli · · -'\ . _g • • .:.-:n .d...i -'· -11 ~\ : IV ~ J .x:JI r .JA s:- u.JY ~ ~ .. ~ . ,.J 3 . 

(%) uJ)I _; ~ 4-;_,l.JI ~1 4.c~\ 

14.52 (lç-) o~Ll.l\ 

24.431 ( 2 f") 4.:4111 

13 .01 (3ç-) ~.)~\ 
- _r.-:J\ ~ -

100• uj)I _; ~ 4..L~\ ~\ 

30 ~ -

·--. ------. ------- ----------. ·.---_~] 

25-l--- -

20 -1- ---------- --t 

15 ·J---=;:;==,----, 

10-1--1 

5 -l-- --1 

0-1----L----L--.----'---·-L--,----'-----'---,-+- -.. 
ô.>A>L.:Ji 

-----·-- -------- ---- ·- ----- F ~1 --- - -- _ _J 

:\#li ;i..;.}~.111 

L _ 

_\iitJ\ 4b.. s:-~ ·• · -'I g .. .:. -:H Â..l • li~ .d...i I .<-:1\ 4 o..l.4C~ \ (24) ~I r Y u .JY I...?' -~ .. _9--1-4 • .._) ....r-"" 
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-:: .IL..:iJ\ '\.:ül\ \)\ . 1 :1\ ~ J~ M U..a>U 

q -~ - -'I · · -'I . q ô.:ili ·.n 4-..i -·· -'I 4.~L 1 • ··- • ·- -'I 4..6. · -'I o~ ' Q J_îj ~ ~3 LUY ~ .. ? .. ~ . . ~ ~3 _JAJ ~ 

~ ü.a jll ë4 01 _foll 0j3 ~ ~.:i_;b o.:i}:!j ~~ J (IV, III, II, I ) ~ .J J3~1 
~ ,o/c 14.52 __J J.9J 'bJALlJ\ 4-c - -- -11 ~JL · · -11 q ô.:ili ·.n .d....i -"· -'I ~I i.:.ülS ~· 0 • .) ~ . . (.).)y '..,? .. Y"' ~_,.,....... . 

. (3r) %13 .01 3 (2r) %24.43 ~ .JJS:i ~_p.:JI ~ ..JA~ ,JJ ~~ ûj\.S 

40 

-----------·---·--1 

35 1 
30 ~----· . . . . - ------i~ · ·--1"'.'c------"·'"-·- r -- _ ~ -

Œ'; .. --:-:--•'ir f<i- -~ -- .,,,,,,------~ - --~ ~ 

1 :: ~- -
15 

10 ~----------

5 · 

E4 
--{;_,--~1 _ , 11 1 

1 d.,i.)4-1\I 1 

1 

0 -0 2 4 6 8 
L_ _____ _ ___________________________________________________________ _ 

~lill ~_)A J)L;.. (.Jl_).911 ,)j) Jk.a _fa (25) ~\ 

. _j .d....i.:i . L ô.:ili . ..b.. .. 4JÎ b)Ll (III II I) J \Ali q A...i ~I 'tüll ·Li..J\ . p ~ 1 1 . ~ ~~ .. .) . .J-l ' ' -9. <..?"" -9 ~ c.,r ... ~(.)A 

jWI ,~ ft'l ~ ü.a 01J}ll ~ w~lbJ~I ~ ~ LüÎ ë4 'lJ.a)I ë4 0J_,ll 

~~ ,~WI r~I ~ (1) ç-i.J ) il\_, ô~L.tll 4-c~ ~~ ~1)1 r~I ~ (2) ç-i.J 

~~ ~~ ~1)1r~\~4...ij3 ~ r15 ç-i.J jli\I 0}-9 ~jS ~_p.:JI ~~ 
.. ·- -:1\ -~~ 
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-.:.lk:iJ\ 'Lü!\ 1)1 1 :11 ~ )~ ~ ~ 

SD ±Jk.JI 5 

2.35 ±31.04 33.64 
1.93±32.02 34.47 
2.30±32.53 35.38 
1.86±33.18 34.72 
1.18±33.76 34.45 
1.05±32.47 33 .76 
0.91±34.28 33 .76 

2.08 ± 35 .53 35.97 
1.28 ± 33.84 36 
2.33 ± 32 .06 34.96 
1.44 ± 33.37 35.52 
0.84 ± 35.25 36.55 

0.71± 35 36.91 
±35 .23 

1.01 

:~~\ .1..h_;-J\ 2 

:o~WJI ~~11-2 

.~ ._·:l\ 4.h .. 11 ç.l:{j\ ·\ .~:-11 ·\ · \ wl ·~:V J .A.\\ 
~···~ ...)""-' (...) ~ (...) .J.3 ~ 3 . 

,; 

4 3 2 1 !% 
30 .07 28.00 30.28 33.22 1 
31.35 29.55 31.34 33.43 2 
31.08 30.31 31 .23 34.65 3 
32 .37 31.03 32.28 35.52 4 
33.16 32.40 33.40 35.43 5 
31.86 31.34 32.00 33.43 6 
31.86 31.34 32.00 34.56 7 
34.21 33.77 38.95 34.75 8 
33 .11 32.68 33.68 33.77 9 
30.63 29 .11 31.92 33.70 10 
31.56 32.85 33.18 33.78 11 
34.17 35 .15 35.28 35.10 12 
35.51 36.53 35.55 35 .31 13 

1.79±30.60 ±29.73 ±28 .07 ±28.88 SD±M 
0.94 1.02 2.48 
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1 1 J,....:,.il 1 
c;,JL.:ill J <::'Wll : A Ji.!~\ 4.<:, ~\ 2 2 

SD ±J.ko..11 

1.49 ±34.08 
1.66±34.25 
1.47±34.17 
1.40±35.62 
2.01±35.85 
2.08±35.22 
2.20±36.38 
1.63 ± 37.70 
1.97 ± 35.99 
2.41 ± 36.53 
2.09 ± 36.66 
2.08 ± 36.11 
2.39± 37 .38 

SD ±J.ko..11 

3.24±37.33 
2.74±36.26 
2.43±36.35 

3±37.66 
3.39±39.14 
3.00±39.49 
0.91±34.28 

2.08 ± 35 .53 
1.28 ± 33 .84 
2.33 ± 32.06 
1.44 ± 33 .37 
0.84 ± 35 .25 

0.71± 35 

,,, :(2r-) ~\ ~~\ ~\j .te~\ l* 

. ~_P.JJI 4J~_yJI ~ iliÎ c) _µ1 01 J) w l fa : VI J3~\ 
5 4 3 2 1 (jly_y/ 

1#1 
34.63 31.69 35.74 33.97 34.40 1 
34.72 31.77 36.42 34.24 34.13 2 
35.09 32.26 36.10 33 .66 33.76 3 
36.14 33.48 37.35 35.52 35 .65 4 
37.10 33 .87 38 .75 34.99 34.57 5 
37.28 32.96 37.55 34.57 33.74 6 
38.99 34.60 38.56 35 .20 34.58 7 
39.08 38.97 38.51 36.50 35.45 8 
38 .38 33.87 37.80 35 .03 34.91 9 
39.53 34.58 38.72 34.46 35.36 10 
39.65 34.69 38.02 35 .66 35 .31 11 
38.95 34.44 37.73 34.75 34.69 12 
40.93 35 .25 38.76 35.83 36.15 13 

2.06±37.72 1 ±34.03 ±37.69 ±4.95 ±34.82 SD±M 
1.87 j_J.03 0.79 0.73 

:(3r) ~-}~:JI~~\ w\j ~~\\* 

~~\ :\.h _;.JI y ltl 01 _µ1 01 J) wl _»iJ: VII rS .J J3~\ 
5 4 3 2 1 ;:t 

40.35 34.70 40.75 33 .55 37.32 1 
39.33 33 .35 38.34 33.48 36.75 2 
39.44 34.61 38.54 34.24 34.95 3 
40.41 34.82 40.20 34.10 38.79 4 
41.89 36.40 42.16 34.70 40.58 5 
42.05 37.40 40.90 1 35.28 41.82 6 
43 .34 36.92 41.65 36.46 40.63 7 
42.78 37.16 42.33 36.35 41.57 8 
41.94 37 .77 41.43 36.34 40 .63 9 
39.80 36 .02 40.04 37.47 39 .59 10 
42.58 37 .69 42.04 37.61 41.16 11 
43.30 39.95 42.72 38.44 42.58 12 
43.48 38.84 42.66 38.66 41.85 13 

1.01±35 .23 1.79±30.60 0.94±29.73 1.02±28.07 2.48±28.88 SD±M 
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~ -'k.:il 1 'l:iil 1 L'}.!J j (.LI r.il)I J,..aill 

~~I 4.b. _yJI J)b. c.JJ)I ~ ~l\ ~_;i.JI ~I : VIII J3 .l;JI 

(o/c ) · ·_,li ~ .falJ ~ · l\ ~I O( ... J.) - .... ~ . ~~I 

15.85 (lr-) ô~LlJ\ 

18 -

16 -1 

14 -

12 

10 

8 ~--' 

6 

4 ~--' 

2 

9.68 (2r) ~I 
10.10 (3r) ~_)~\ 

~-----------------------·--

,=1 

---
0 -1--'----'--~--'--~--.--~-~-~ 

;~\.,;JI ~I d..;.J~I 

.. ~\ ~. 

4-w .. JI 4.b. · .11 ~ · · -'\ ~ .. .:.-:li~_'; ·'I ~ ~ 1 .<:-:11 ô~~I :26 · 1'" '" 11 ..... ...?.- ...r-' (..)_)y ~ ~ .. _,..,....... . ....) J->-'"' ~ 

ô..:ili ·.li~_'; .11 ~Li 1 • ~- ··- .11 (VII VII VI V) J l..b..11 . -~ 4J .l.o.11 'tilll J..:i:i .. .Y" .. _,........ . . ~ -~ 3 ' ' ' 3 . <..:? 3 ~ 

9.68 ~~Io~ W.J~ 4 15.85 ~ û.J~.J o~LlJI ~~ ~~ L;j_,ll ~ 

·~.J~I ~.lüll wlj ~~ ~~ 10.10 3 ~\ ~.lüll wl~ ~~ ~~ 

45 

40 -11------·--- - - - --~ 1 

35 i~ , = . - -f21----'.'.;,"'---·3-·--u;i----::----;;:'--G---D-.!•1__.........GJ i 
. ~ '--=-·e- ·-·· ~·--."'Î)'---; ,- - - .. . " - ' '~ 

30 -J1- v ____ _____ _ 

:: ~ 1 [=: ::u~' I 
15 .J ________________ _ _______ j __ "-.u~l I 

1o t-,----
5 +---------· 

1 
o .j-._~~--r----.-----r-~r--.--,-----r-,--~ ,.----\ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

.4-w ._-:114..h..JI ,~ ·\ .·.~11 ·I. Î J~ ... . (27) te" :.11 ..... ~ (..)...;-=-' L)_)_j ~ ~ 
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~ ·'Liü.11 ' l.:i.ill • 1)1 . 1 :11 ~ J~ r. ~ 

üj)I ~ oj~)I J~ ù~ c~jj (VIII, VII, VT, V) J3\~I ~G:J ~4JI JWI l;A 

0~ b)Ll ~ ,ü\j}'l\ ~ üLa~"i\ ~ ~ w1 ~_) 'ÜA)\ ~ ~j_>k Lù\.S 

L;\j) ~ oj~)I l;A pl (0/o 10 .10) ~.J4-i11 ~~\ üL~ :\.c ~I (.JI j) ~ oj~)I 

(o/o 9.68) ~\ ~~\ ü\j :\c~\ c.Jfa 

=~~1 œ~1~~~3 

· ~ . -- . n 4...wù1Li · ~\ W .J.i.b.:J lli\ · ~\ ~ ~ : IX J .h.11 ~~ . . ~ .. . .. ~ '-? . ~ ~. . ~ -9 . 

~~\~~\ 1 
4..i~l:i...c.~I ~I ~~\ ul:J :i...c. ~I 1 . .) . 

1 

f:0.09 f:0.01 1 

f:0.03 f:00.00 

t0.02 t0 .03 

t0.03 t0.01 

t0.03 t0 .09 

f:0 .04 f:0.028 

ô~Wl~~I 

/ 
t0.01 

t0.07 

t0.01 

t0.02 

f:0.027 

. 4-w ·- -:1\ iî~LlJ\ ~-~~ .J 

~~ 

~ )..9J\ 

1 

2 

3 

4 

5 

.b.....,y.J\ 

~Li (-9\fa iî~LlJ\ :\c~\ ~ c.;~I ~~\ ~ ù~ b)Ll IX J3~I l;A 

~~\ ~~\ ~ 4. ,~\ ÙA % 2.7 J~ c.;1 (tlf:.0.07) ~j (t/f:.0.01) 

(t/f:.0.09) -9 (t/f:.0.02) ~ c3\fa '-?~\ ~~\ ~ ùµ ~ul+i11 ~~\ w\j 

.~\ l;A% 4 J~ c.;1 

~j f_/f_0.01 0--4 c3 1fa. J~\ \~ ùµ ~\ ~~\ w\j ~~\ :\c~\ ~ ~1 

~3 5)è ~ '-:?~ ';/ :\.c~\ o~ ~ (02) ~_) _;w1 () b)Ll ~ tlt 0.09 

% 2.8 ~ :\.c~\ o~ J~ ùfi:: ~~-9 '-;?~ 
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~9WI ~l:J\ ~\ 

:4 ~IJ..JI 

~ ~4.JI ul1;....·,J\3 IX ... ~ -- P G"° J31~\ t} ~yJI cJtilll ~ èJA 

: ~la~ 25~4 

q ojU . 11 L .. d LiÎ7 L..Lo\j -:1\ .. IQtJ\ .d...b. J)l;. 4..J ·- -:1\ ulJI . ·- 1 :; ·- 1\ 4..J~\ ~ .. .J l..S', f' .. ~ 1 y -~ ~ ~ .. 

~_µ\ ~\ L.J.j\..$. ~ ~ u~.J~ 3 d)\ .J3Y ê:"" ~.J.ïj ulJ\~\ ùlJ) 

~~ 01024.43 3 :;~Lli.li 4-c.~ ~~ %14.25 ~ .J.JS:i l.JJ)I t} ojyj.U 

.~)-~_il\~~ 4.o•o.;.JI 4-c.~ 0/o l3 .Ü l3 ~\ ~~ 4,,..,,o.;.J\ 4-c.~ 

ul _?L...a ~ t} ::ijlh\\ 0-4 u-aJLill L>:! _j-.:__:~ -~ L.Jj)\ t} ojy)I o.L.ih l.Jl 

~~I c..S_i.wu. ~ ~)tJ\ û\~.J.)"'11?1\ ç.~) ~13 ~~\ ~~\ ~ ~l.l......i:

Glycogène ~ ~WI o~ L.F :U3 y....JI ~Li~\ u~y)'I ~ ~i , [1] ~~\ 

o~ 3 .[1] ~p...JI Jh:JI u~yj 3 [4] Acétyl coA Carboxylase '-synthétase 

~ c..S.?Î ûlJy~ o.k.~ [3]~~~1 ù..JA~ 4-.bl~ l sbJ·~1 ïi ~ û~j.i)'I 

4..J ·-·:I\ ûlJI · .. q ûl..alb...i\ l \\.;."11 ·. -'\ i\ ojli ·. I\ o~ · I .[13] J ... -Cl\ .~ ~ i.J.J3 ~ S .. U.JY ~ .. Y i.J, 3r. .J~ 

(25 ~1) ·\ 11 . . _p. l..S', ~ UA 

ô ... ·: .. 1\ · 4,1.,èj"iJ\ 4..J~\ Âil .L :-t.J ~~ u ··l:.Î ~ ._-:I\ .d...b. .. li '\.:ij ·\ ~ ~ 3 .. ...Y" r. c..S ~ ..... ~ ..r' ~ i.J, 

.fu.)\j ~ ,~~\ t} 4.h,.""i .. ,JI ulJ\~I r-»1~~ ~jj ~ ~.J4-ùl) WJI ç.\_y;i 

J~ ~j3 ~ ôjyjl ~~~~~~:;~Lli.li A.c.~I 01 VIIIJ3~1 0-4 

0/o 9 68 1\ 4..J~\ W ûlJ\ .. _ 1\ 4-c. · · ÔjU · J~ · .. ·i Lù.w0/ol5.85 . l..S', .. .. .. ..J:P-1 ~ u.J3 .. .J ~ ... 

4-c.~ l.Jj)\ Ôjyj J~ ~\ 3' 
0/o 14.75 J~ ~Î 0/o 24.43 l.J'5. la~ 

• 0/o 2.91 J~ ~\ 0/o 13.01 l.J'5. la~ 0/o 10.10 c..S~ c)j ~~\ ~.)~ ûlJ\~\ 

.d...b, ·.Il 0~ . ~ • .. I ~ \.,J\ obj')\ · Î 1 .... ~j :u""1c .. · ·- .1\ ,-, (,~ · · · ~I · \ ..r i.s r ....)':!"" ~ .. r . , u ~ .. u::-~ u::-- u.J.J ~ u, 

~ ~j c..S .JÎ LA û\J\ ~\ o~ .ili:. ::ijlh\\ c..S ~ t..>alb...i'l ~ r*11 o ~~ L.J'5. 

û~y)'\ 3[16] Glycogène phosphorylase ~~\ r~ l.J.c :U3y..i...J\ u~j.i)'I 

~~I û~j.i)'I ..b\....::..i jbj:, 3 ~~\ ~I t...5~ ~(Lipase) l.J~.ill ~\ 

ù..JA~ jl_)j u-alb...ïl ~ ~l...>:u [11] la néoglucogenèse ~ ~ ~i j~_µ 

u\~.JJ"')?ll 3 ~3<:)=;-l\ :UUI 3 j~_µ ~~\ ulJya~\ jl_)j ôjyj 3 ~~~I 
. f3l · Î J .(."".lSJ\ · nè\..5. .L 1\ ~ ~\ 

L ·' ~ .Y-'":/"' ..3 U..T"" ~ .. 
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