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..;,\_;~_Y.~\ ,,-~Y.~ I~1 1 -

4-i= .. =~..>'-J -1 
_y..aWI ~\->j '-;-WÙ cr-~ ù~fl\ w\ç.lA ~ w\->~Y.fl ~yJ\ ~\ 

) (CH20) n ù~ üÎ LA] ~l.9 'ÙJ ?' 11 <'i1.J ~.J->~I 'ù-Hfll :~::;t:JI 
w~;-JI <.)-A o~ ~~ ~] ~ c:\b,.., a wl->~.>:fll .J .[4] Cn (H20)n 

.[5] ( C=O) ù#. J..c~) (CHO) ~~1 J..c.~ ~ '-?~ ~.J-.J~I o~.k. 
1 ... ,:. 

:~IJ~~_;S.ll ~I. 2 
~ ~tü] -.J~.J ,~\ ~Ll ().Ao_>-9.J w~~I ~i wl-.J~Y.fll ~ 
.lul.Sy ~ ,~\ u\jj\5J\ ~ ~ l->.Jj · w1-.J~Y.fll ~.J ,~~\ y.f:.fll ~ 
J.ij ~ 1 a21;c 1->.Jj ~ ~I w~_,.JI ~_; '[6] ~I ~LSll Lj)IJI U\..hl\ ~ 
~~I Jjl _,...JI ~ ~y ~ J.;..Jj . [ 5] ( RNA.J DNA ) ~I ->)\ wLA _,k-JI 
o~~I wl _)~ _,.:fl\ ~ w ,, . ) J_i... \\ ~ j~)IJ\ .J fl..lJI ~ jfi. ).;JLS ~_,l.:J\ 
t~ o-a % 60 c}l_p ~ .[6] wLll~\ .J wlJ~\ ~ U\..hl\ LJ::_y.;.:!l wl:yfa. 

~ Ja.·ï"'' .[4] ~)le .l.ilj wl->~Y.fll ~ .(7] 0W'jl ~.J~ ~:JI ç.\i.JI 
.[5] ~.?.J~~I ~~'-i~lt~Y\ 

. :~IJ~~fll E\g.jÎ - 3 
Mono Saccharides :~Jl.:ri.~I JS~I -1 - 3 

J._bjj~~j û~y~] J_b:j:jJ ~'i ~\ ûl_J~_,.:fll .~~~ 
[(CH2Ô) n] ~ LWI 1+i•2 '"'.J o~l.J ~Y.J:. ~ ~ ~\~~ jl:i.aJ.J ,~W\ · 
~:U~Y.J~ç.~~J~û~y ~.JAC ~.J. [5] .)Si jÎ 3 j.llJ\ ~:n ~ 
, j~)l;J\ 'j..,.S ).JI ~ i , ~I _;.#. ~I w4.!.Lll ~ y .J~ Y 4-ïSJ , ç. L.JI 

.[4] ADN .J ARN ~.J.iJI ~~'il ç.Ü: ~~Luy'-?~\ j.J-:1:!)1 .J j_jjS_.fal 

OLIGO SACCHARIDES :~l1UI _;Sti..JI - 2 - 3 
(OH) ~4-a ù-A o..u..l.J t-4 ..u..l.J ~ ts.fe ~ ~_»a~'il ùY.fll ;;-.Jj Jd_uj 
c.J] t~I \.:U. ~.J ,~lfJI __fi.ujl 0_,5.::J ~t.::J\ __fo.JI ç.c_jj..=:.. -~ ojfeyJI oj~\ 

0w->iJI) ~Y ~.J (:Lb.py _Hé o_r:.. ~_»a~l ~.J 4.) ~Y wy~ · 
[4] ~~ . Î ~l::.:i..a .. <:-: ~ . ~~ (~.l.l · .<J:I\ ~\)\ ·Li.<:·: ·LiJ . "'}\ . . . .? .J . ÜJ-1'"" ~ .J ~ .. _)~ . (j ~ (j .. .?. _JJ 

POLYSACCHARIDES :oJ~I _;Sti..JI. 3. 3 
~ <.)-A ~l .J 0 _)~ 0.l'-:W ~ .J 'ù~'i\ ~lè ~ cJG:. ~..» ùj.J ~ 
\~ 0 

o o ~ wl • 0 \. 0 l\ J •• - o jj\ o • <'. .\: 'Ï - \;..A -[8]~ 'il ~ ::\\ ç. (j~ ~ !$', ~ ~ c..j JJ--'~ ~.J. ~ .J ... .? 
L.i)\..=J\ h 1~ ~I ~IL~ .. ~ 1 ( . .c:".L 'I j ç.W\ L ..... \) L~\ 

•. _) • ()-l.Q_ • _).J . ~ ~ .J .... ~~ '-:?"" ~ . ~ •• 

. [4] (j~I) w~I ~ 
:~IJ~~fll ~1- 4 

=~~-1-4 
ç.~\.J CATABOLISMEr~I c.s-1c- J,,1.~, J wl:J~.>:fll ~i 
~ly rjA Jb ü.a ~j.J ,Jj\..b11 ~ J~I ~b 0-4 M1 fl~l.9 'ANABOLISME 

"' 

') .... 

"1 

W' 

• .r 
~ 



._::.,\2~t ~' r ·J2!~ I,}..a.Al l 

0.c ~ ~I A 9\1.:.. a.li w~_yJI ~ 4 ~ ç.41\ LAI' Â.aï"JI ~\j,;JI J\yJI ~ 
.[5] ç.\~I ~ 

GLYCOL YSIS :~~I ~I :2. 4 
:41Jf:ll ÙJJ=.ll ç) . 1- 2 • 4 

· ~J j_J-5}i11 J-;~ ~~'-fi.JI ~\;I .J~I ~~"il Ili~ 
· · < -':" ~\S11 ô~)\J ô, · · · 'I ~ · -'I · :.. - 'I <G)l;\..UJ WI I~ .. ,w\..9 Lli _)_:r ~ ~ ~ ~ . _) ~--' .JY. . 
w~_yJI ~ ~I J.JJ-:1 Ll ,ULbJI ~ J.J·a'\\ ç.l.J\ __, 0Y.fl1 ~i ~~ ~l 
tl_rïl ~ <} r_Ai_jiuJI ~ .JWI I~ ü)\;LQ:j '-?~--' ,ç.~\ w4Lu-\ :Lj)IJl-~~I 
i:.'-i_:~ J...,~ ~ <G)l;\..9:l1 ~~\:il.:· a:-.\\ J. [7] w4l\I .J l.Jl~I J CJ~'/I ~ '-:1)WI 

· [7] 'ü\I 'b 'il · L ~I . ~ · .b>. l.A5. [5] wl! Lli · · ' · 'I · .< -': 'I . !..,F r..,F . , LF ~ ~ _r . jJ.! . ~ ~_?.- ~. _)y-~ 

0 

Glucose+ 2NAD+ + 2ADP + 2P1 pyruvate 2CH3 - . ~· - COO- + 2NADH + 2ATP + 2W . 
kinase • 

:~J'il lb..JAll . L 1-2-4 
: wliui ~ c.;ljj -6, 1 j_jjS _)JI ~l jfi _µ1 J ~ 

~) j~_,lijl J~ J}il ~ .[5] L.J)lc\.._jJ G)LJ (.)A Lb.yJI o~ w.1~ 
~\ fa..J ,:ij\..b1\ 4 · ;,.,9.:.. ·, 4 ~.J~ ~\ .J J_::i tS jfi fa fa\ Y. .J ' w~ ~ - 6 jfi };JI 

: [4] c)W11 Jc\.S.i.11 ~ W: ADP ç.1.f_?.. ~j ATP ç.1.f_?.. J~ t-4 I~ 

CH20H 
CH20 - 0 

+ATP µ~ .;-.,., 

Hexo Kinase 1 

+ADP 

jfi}i:- ~~-6 jfi}è 

.[ 9] ~ G- = - 4000 cal (pH= 7 ,0) . 
. [10] wliui~ - 6 jfi}i:. ~l jfi}i.ll ~~ :(1) ~.J ~I 

~ ~ J_c\.S.i.11 Ili~ '-?:Lli (Hexokinase) j\j~l5.J'" <sll ~j .. J ~J:!.J 
· . ·~< .;,\\ · 1:. . ~l~I w\..J .c: · · 'I · .JJ..c . --~ :i A ·~ w)l;l..9.J · · ·· ~ ~YI .)..r--? ~.. ..~ ~ ~-~ ~ .. .J . 

~~ '(Glucokinase)j~l5.fifa y. _p.ï ~j.lÎ ~I <}J .[7] jfo)\..JIJ 
. Li . . ·~1 . 1 - . i '~ 1-l:JI AJ .... ,:ü.~iil . . )Li ' 1 •. ( -': 1\ . 1 - \..9:.i..\1 .. u, ~y ~~...r . l.r4F .J ~.J.:r~ ~~ ~ 
..JI . _i · .< .1:\\ · . . < ·· t~ 1 :Ul::.. . ~'il ~~I wl.::i ~ ·\.lil_5. .< J:.11 .. Î :Gkl! 

1111 . 

( ~ _)_r~ ~y _) . ~ ' .. .. _) .. y-~ ~y .. 
~ j~}i.ll ~ï ~ CJI ~1 ~ 01-9 ,~~ ~i ô~\J;il o~--' .[5] rk.b11 ~ !Ir 
ô . . ;, .. ;.t1w)lc~4. aï;. JI wlc...i ··y1 · ~ · · L..:...i .. YI · \~ <1...JLli:i.i , :Uwl o~ • ~ . ..Y ~ .?è'4U .. Y U ... .J · 
w~. l.9J U)tJI .J..::..Î -~ , .< ... ~ J,.c.WI \~ · Î , • .. ·.: -'I · i 'I 1.·:-b . ~ 

~ _r-_j (Y~~ . u j.[;-']'J::1 ~: Y:Lu#1 ~ :_. 

p:.., . 
.) 

w 



ùl).Mt>>!~\ fJ>!t... lit.dl 

j_jjS_) c)J ûliuij - 6 jfi)i;. J~ ua;\îJQ ~_yJI o~ ~ ~WI Jc~I '-4Ï 

~ J~' Isomerization JJ:jk.J\ G)l::.Ll:j ~ iyfa JcUJ _y.J .[4] Gliuij ~ 6 
. ow.:ii ~_y. '-4S j_# c)j j3~YI 

CH20 - @ 

C=>~ 
jl ..»4 .JÀ C:E;I'.!00 ~ CH20H 

1somerase . · . 
(,_Jt.iu j -6 jfo y ûliui j - 6 jfi )1:. 

[ 9] ~ a- = + 400 cal (pH= 7 ,0) 
.[1 O] ûliui_#- 6 J.fo_) c)] ûliuij - 6jfi_,\ijl Ji~ :(2) ri.J ~I 

-6 j_,.::is_) ~__?.. J.J~ ~ J~ u-u~ _.HF ,"ô~ ~UJ ~ ~I LaÎ 

~l J~~I ATP ~__?..J\ 0 ·• • .,~ 'û~j~LlJ-6'1 j~_)F û~~ 
.[10] ADP 

CH2.0 -Œ> ATP ADP CH2.0 - @ 

~CH2 oH ~ ~-0-@) 
\__) j~lSfo.) _,iu~ \__) 

(Phospho fructo kinase) 
. ûliui ~ -6 jfo _) ûliui j ~Ûj -6' 1 jfo_) 

.(10] ûliui_,sll ~t.jj- 6'1 jfo_) c)j ûliuij - 6jfo_) Ji~ :(3) ri-> ~I 
i .. â .1-\.iil\ .. Ll ·i i,~·.1-o_L..:.. .... 1.:i~1,~~~Îo-L.:.l\o"-·1 ·\ ~~ ~ U<..j .fA ~~~ , .. ~ ~(.), 

0L;SyJI ~) ~ ,~WI LBJ_,.bJI ~~Lou-&~ '.J~\ 141'-Jl f"~y 
oiA ~ c) ~jwy liAj .[5] i..s~Î ~ï ûl_J~~~~üÎ ~y ü~Llll 
-ù~ ü.a M y..i t}y j~l.S:.fo_) ~1 f"':lY'l 0i jJ ,)W t}IJI _y. 1~J ,~~ o_,bJI 
~\.! .b..i.,1j:j 11 ~ --11 ~j . 9 ATP i ûl :: · ·11 .bLW 1 .:i, , · ·'y1 ~\.! - · t:. ;1 · . .. .. . c.s-', '--.r r.r J ~ . .J <..j J:!J f"';lY .. ~ 

.[7] ATP ~ ~__?.. 1 
.. >S's'"'I .:iS ~_yJI o~ üÎ J;~)4 3 , f":l.Y'll 

:~\il\ J..b..~1 • Y-1-2-4 
-~~\ ~I ûliuij c)j ûliuij ~t.jj ~ 6,1 jfo~I J~ 

.. j · .bLJ YI .. .. < J 'JI J.,cl.U\I . __g ~ [6] · .. l:..UJ · Ah .. 1\ o~ --sJ\:lj cr_) l.B-:l • _) y--' j r.r \ .. . ~ (.)A .r 
1 •• • •• . "' • · L:i..i. _·;;,\' û~ ,,Q ' \..ij .. ·:< .;..11;. • • ~\)\ ~\:l1\ . .<\\ ~ lr ~ u .. fe ~~ -T" c.,r .J~? <..jfe ~ • J U..H~ 

,~~Î ~ wb_,9-3 ~~Î '~~\ ûy_fo.uJI ~ ~J 'ÙY.fll ~ û\.Jj ~)tj 
~ J;..~ i..s~\ _y. JJ'JI üÎ ~ J .[9] ü~Ï ~J.J~ ~GJ-:.;t.iuj ~ ~tJI '-4Î3 
~\.L..i . _ 3.. 1\ J .. · .. Î · .. < .l.uh '~ û'..L..i ,,9 -. Li J...:ll~I lli · -IÏ G)\.::. Ll:j Y. c.s-', ~ u~ ~J.J .. ~ .ru, .r 

.[6] ATP ~ ;.<..f~ <..fi ,sns<·iï '°iJ Jb._yJI o~ ~ 'lJ ,~~i ~ 

4 

I, 

·1 

1: 

1. 
(_ 

l :l 
li 
l j 

·1 -~ 
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.;.il;~~ ?J1 r·J~~ IJ.aAil 

CH20 -~® CH2 .0 - ® 

OH OH 
• 1 

1 
1 

~lfi -6' 1 jfo __j 
w~_,! 

~~Î ~ wli...u~-3 

j'lJ~i 
Aldolase 

CH20 ® 
1 

H-C-H 

1 

H-C=O 
96% 

"' %4 

CH20 ~lfi w~_,! 

1 Û .. ~~J ~J.)~ 
C=O 
1 

CH20H 

.. Jl..»4~! ~LL..iaj lJ::y 

. [ 9] /J. G- = + 5500 cal (pH= 7,0) 

[6 ] w~ · ~~\ · · · .\:. 'I 'I r..::.i~_,! ·Lfi - 6'1 · ::< .~ 1 1 J ~ · (4) ~ ·"" =·11 . ~ ~ ~ (.S'", ~ .J..r-'..)"-' .__p.-l. r9.J ~ 
. :~t!UI U:..,yJI ~ [ -1 -2 - 4 
.r..::.il~ ~_,!- 3 ~l ~~1 ~ w~_,!-3 . ~tl 

~:;~)\~..;-JI ~.J .[9] ~.~1 ~ w~_,!-,3 ~b ~..;-JI o~ ~ ~ 
~ LJ:;k.Ll:j LJ-4 A.b._.rJI o~ --.Jü:jJ .[7] )W o..w.5.'}\ ~ ~\ __µ1 J.hj .J~ 

~ ~1..lll UUJI ~ 'lJ' ~ Y..fi ~~ ~J ~Y.flÏ ~~ .l.ulStJ JJ"JI 
~A \~~ ~L....l:J\ 4\__c 4.:.J_µ ~\.J ~ ûfa ~ 4o)y. ~ ~. Jc\.i:JI \~ 
~:i· ~~1 ~ ~~ ~y'l\ ~Je~\ \~ ~J. [6] ~y,fll r..::.i~~ ~ ~ 
:;~1 ~ ~J .[ 9] ~~1 ~ ~_,9j\ 0--a ~J.)~\ tJ'._j 1..fÎ 'J~J.)~ 
NAD+ ç.l..f.fe JI.fol~ r..::.il~ w~~ ~lfi - 3,1 ~l ~~1~r..::.i~)-3 

. .[4] NADH ,H+ ~l 
wt.iui ~ ~lfi.; 3 1 ~ ~UJI 4t.c w~jJI ~ ~ ~ ~l=:JI Je~! ~ ~i 

- ' - -
~ Ll;:.JJ ~ ~:J .[5] ATP J wl~ wl.i...i~- 3 û~ ADP ~l wl.JJ' ")•JI 

.[4] ATP ü.a ~.fe ~_yJI o~ 

/ 

5 

Ir 

I~ 



.;..\;.y>}! f\I (J}!~ l.!,.a~\ 

CH20-p-03 
Il 
C=O 
1 

CH20H 

"-...,. 

0 
ll/OP03 

c 
1 

H-C-OH 
1 

CH20 p03 

lls=: ADP 
COO- ATP 

1 

H-C-OH 
1 

CH20P03 
3-phosphoglycerate 

"-...,. 

0 H 
\\ / Triose Phosphate isomerase 

C ~\_fa.JI wl.1..i_,il Cl-P ~I~ J_p.:i 

1 

H-C-OH 

1 

CH2-0P03 

Glyceraldehyde 
3- Phosphate 

NAD++ pi 

NADPH+H+ 

Glyceraldehyde 3- Phosphate-dehydrogenase 
~lb.li ~1..c b\1.;. A ~ j:u~î ~ l:ilJ 3 ~ _µ 3 o..wiS.1 

Phospho glycerate kinase 
. ATP ù.%fo.J ADP ~! ~1...b..11 96 wl.1..i_,! Â..c.~ Jiï 

.[4]wl~_,iuij- 3 ~J w~j-3 ~~\ ~I J_p.:j :(5) r9_) ~\ 
:~\)\ lb~'-~ 1-2 - 4 

:~Û.J.;;4l\ ~ 
. [ 5 ] ~.JE\ ~G. ~l 4~ w~ j -3 ~6. J~ Â..b. yJI o~ JlAj 
wbj-3 ~G. ~ ( .. ::.Ai .• .u_,g.ll ~~ J,ij ~ ~yJI o~ Ü-A J}J\ Jt:,LS:JI ~ 
ü..A! '(~_,li) ~WI ù..Hfl\ o_)~ ~J (~pl) ~}JI üy,fll o_)~ ÜA 4~ 
4y..iylè wli..i..uj-2 ~~ ù-A ç.\- ç.'-ifet~ ~ .[4] 4ly..iylèfaj-2 ~G. 
~~ c..s1c <.j~ <.i~t[5] (PEP) wl!.J.>.:4 J~i faj ~I _.>#- ~yJI ü.M 
~l ~lb.li~ ~li.i..u_,9 ~l.J J~ \~ ç.l.JI tjj J_c\..9:33 .[7] ~Lb.li ~l..c w~j 
'~J#I ù.J-:lÎ j~Y. ~.J '~>.l_.fo..JI ù.>::Î ~J ~l:b.:.J ,~Lb.li 41..c ~Lii..iij ~I_) 
Jc.\.i'.:JI ~.J .[5] wtiuij.11 .J ~.J:t..)ii..JI wli.J:lÎ (':A ~êj \~ ~.J).9.11 ù.J:lÎ ù~ ~ 
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ùl>~~ ?J1 (J~t:.. IJ.a.Q11 

wtJ 3~4 ~ji'll ~ wl9 3~4 J~i ~ ~ ~ ~I ~ wliui _,gjl ~ ~ t.Y , ~'li 
~4.i11 ~UI '<.Yfo. Y.? Jctsj .JA3 .[4] ATP ~ADP ~~I ~1 ~ 'j~lS 
j~ &1P .ill~3 , j__,.$ }iJI ().A ç.1.# _?. J.$J ü~_» .JA '~ ~I o~ <) ATP w~j::J 
~ · · 11 u)l.c.tsj ·.<I ,wl.li . l li..u.JI W)l.c.t_qj · 1 \.S · ~ -:11 ATP w\.:w . ~ (.)-.J..l .. fe (:j.J .) ~ uc . ~ .. ....r.i-
Jy JS.j ATP ~J.?- c)4)'1 ~1..ljl ~ I~ 'ATP ~J.?- 1 .. ,s\~•· 01 ~ ~_j'J I 

COOH 

1 

C=O 
1 

CH20 ® 

Phoshoglycéreate 
......... 

" Kinase 

COOH 
1 

CHO® 

1 

CH20H 

.[7] jfi~I ~ 

COOH 

phosphoglycératel 

"" mutase Il 
CO® +H20 

CH2 

3- phosphoglycerique 2- phosphoglycerique phospho -enol- pyruvate 

O=C.:._OH 
: · I 

ADP 

ATP 
Pyruvate kinase 

O=C-OH 

C=O "'-
; 1 

C-OH 
: 1 .: 1 
CH3 H-C-H 

Acide pyruvate enol pyruvate 

.[4] wl93ÂI ~ :(6) ~.J ~I 

ô.l.ul.SÎ · L t_qj . _j J ... · ~I NAD+ .~ .. · « ·11 · lL ~ ~ u)l.c.t_qj 1 .. 1 · 1 u= '-:?"""" ~ '-# ...r ~ ~ ~ .) .) _JA-l-Ul (.), 

u)l.c.Ll:j )~I 0µoj3~~1 ~NAD+~ CJÎ ~ ,~..Jli ~I wt.iui~ 
'ô.l.ul.SÎ fW' ~l~I ù3_;.l:JI ~ .[4] NAD+ ~1 NADH o~Î ojl.c.1 '.'lb'iJ ).~~I 
J.$. o.l.ul.5.Î 1.#jY ~' ATP~ ~ ~"Ull AJUJI <.Jfa3 l~u.llfi~I <) NADH 
~I j~I ~ 1~3 'ATP w~_?.. ~~ üfo ~1 NADH '4' 'i'1J-.» ().A ç.1.#_?. 
· lfjl .. . wl.! w i1 J .. . .< . '- i1 . ç. • . tc-' wl:w . ~w ATP wl:w "- i u ~ .J~ . ($", ~ .J.r ~ (.}'Q '-# ...?.-~ .. ...?.- .. ..~ 

[4] w .ll .< .-: · .1\ . __i ~U\ ~\ ..... L.ü.i..i ,0 :.LA ·.~1 •. -: .1\ • 1 •• : • 
. ...) .J-~ '-:?"" .. • ~ ... Y-'1 . f' _y-:~ ~ ~ 

:~\~~\ Û.J~I ~ - 2 - 2 · 4 
,~..Jli ~I wü.ui~ o~Î L? ~Lli NADH o~î o.Jlc.1 'ô.J3 .fa \..i:L..i ~ 
~ NADH o~l: ~ .clJj üÎ w~Î .l.!3' '#__,&JI Jb,::JI w)l.c.\j:j ~ ~ ~j.J 
~1 ~'#.:JI ~~I ()S1 .[4] ç.Llil ~1J~1.#~I ~YI oJfe~ Y.J..l.ifi~I 
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/.'. 

...::>I >.)..J>~ ?J1 (dt~ I J,a.Àll 

~] ~ ~~I ~'il l,& .[4] ç.Lll c)J J~ ~~I ~'il .J_?._}.l Y.J~fi~I 
ûy.fi ~ ~êj ~ û-A ,~~ ~ '1 ..l.9 ô~~I :i). :o.J\ C.>:u\Alll 4-lb ~ w~I 
. -~ .... ·i .<' . 1\ tL"'.11 ~w)lcLl:J ·.<-·LI.i$.S,L ~.<--:._I\. -\ . --1\ ~I 
~ ~ (j ~ ~ (..)-l=uJ .J u--':! .. ...J J-' ~ 04 ç. _y=--i f' 
~ ~I _;.JI wl::f::.'} ~] wU J.J:!4ll JI ~I ~ ~j yl .J-.::>-J , ù:filGJ\ Ü:l-J~ 
~.J w'ûS'J r.:yi ô~~ old ~ ~ ~ Jc~I ~:U .[5] NAD+ c)]NADH ô~Î 
y)L;. ~ ~ y)l;JI û-A ..# ~ .) ~I 'lactate dehydrogenase J~ J.J~ 

. [ 4] ç. \ _;.cJI f'.lll wy.fi J yt9.11 J w~I 

0 o- 0 0-
\\ / NADH+W NAD";. ~ / 

c \ ~ 
c 

1 1 
HO-C-H c=o ) .. 

1 Lactate dehydrcgenase tH3 
CH3 

p. yruvate L. lactate 

.[11] t.:.J\:jS)l\I c)l wl.iJ.J:!4l1 J~ :(7) ~.J ~ 
û~)l\I _,.A ~l~)l\I ù3__;J:J1 .~ ~I J_b.:ii c;~1 ~1-:JI c) lSY ll.SAJ 
· L.tl .. UGJI o~ . _j · .<-:-: -:11 ATP ûl.:i.i · .J~ · i · ,w\.i Lli · ~ . (j ~ '-5"""" (.)_,......... ~ .. fe u __;:? j.J:!. uc jC 

i . _i 1 ~ ~ · i ·'- \.9i1 I~ · ~ -:11 w'ûS)l\I w\.li ··- 1 ·.< - · '1 [4] :l.ùW · '} .J.J lS ~ u.:::.. u ~ uc . ~ .. ~ u--':! . .. 04 . 

~y~ ,~I ~] f'~\ -~IY. ·~ üÎ ~ ~ u..,\.;1\\ ~)I ~\J, ~\ Jc1j:j 
o~'}I ~ usJ ,9 ~fo lS~I ~ts:JI ~ J)L;. (.)A ~~.J ,w'-S3.J:!4ll c}) ~~ ~~ 
ù.Jjij 0i ~ w~I ~ .. ~ ~I û~)l\I ~y ,) ~I ù-AJ .[6] ~~I . 

. [4] ~l.S w~ ~~I .J~J :i). :a.JI c,yJ . ..G11 

~ èi~ ~l~)l\I ùJ_;-l:JI ~ ~..foJI Jb,:lll w)lc\j:j üÎ c)j ôJ~'JI .J~J 
: .<I\ ~ ·u 1\ wÜ Lli J .. ô . . . .:. 1\ Li)L;. .. <I [6] l~.~-J ô . .. .:. 'I (j_H~ .. cS r_s-", j.J:! . ~ ~ .. ~ . .. ~ 

· ~~ ~: l.::'J\ J. - <Il 1\ .. ') ~lj:j . _j · ~\ \~ J ·... ,~~1.:U .. 1 .. J ~ .... ~. ~ ~. ~ r..s--~ ~j .. .. j 

- - :[4] c)W11 Jc~l - ~laSNAD+ c)l NADH~d)I 

CH3 
1 

CHO 

NAD H +Ir NAD+ 

"--_· ~ ~ 
. 1 .. , Alcool deh d ~ ..l.lliuil ~\ ~ .J1Î Y rogenase 

CH3 
; 1 

CH20H 

c)Jil J~ 

.[11] J~~)ll .)J ~~twii ~\~~i Ji~ :(8) ~_) Jst 

8 



..::.>\1~~ ~\ (J~l;.. lJ,aÂl\ 

:~...;S o--"j. J - 4 
· 1 '- "'. 11 ...::...i)lc.LlJ . __g wLl L 'I · - < -'.:. 'I J .. · ~1.lll 4...!Lh11 · k· :. .. '1 ~ ~ J...>:!. ~ . ..)_,......Y"-' ~(.J-C • ~ 

· -< -'.:." ~\Sll ô~YI ~ 1 • ·'- J - -- 'I ·.< · · -:\1 ,~\..bll · 1 lç. · '11 .(' ·'I ..JJ-'~ ~ ~ ~ ~ (.)A ~ ...?.- ''-#~ 
la.De ATP · k·:. · Ulhil · .l.J • '- J - - - 'I ·.<··Ill, · .<''I ~l ·t_:j 11 ~ (_}A .. Y~ ~ ~ u~~ .. ~ ~. 

f' ~ tb._yJI o~ ~ . [7] ç. Lli J ù~fll ~l ~t_:j ~1 f'w ~ ûU J...>:!\.:ll ~y 
.[4] FI y~~ Y.J..l.ifi.~ <) o~ ô..JJj LJc- ô..J~ ~J .[6] ~YI j.>?-.J 
LASJ, ATP ç.'-#fe 15J ç.lAJ ùY.fll ~l ~êj ~1 ~J...>:!411 ~6. ~ ~.J 
30 '-Pi 15x2 <!' ;J .i._j!-9 ~JAi ~6. CJA ~.» üfa jfi)i.\I (.)A ç.1..f_» JS üt5. 

. [6 ] '1-:1).S .< ô ~ '1 • :\1 Jct.s:i\I tiws. ·.< •. 4.j\j 1 \.' ' ATP ~ . . C:?'...... . ~..r .J.J ~~ . ~ ' ~ .J . .....?."-
/, 0 

CH3 - C-COOH + 2_02 + 15 ATP + 15 P1 3C02 + 2H20 + 15 ATP 
2 

& ... 1\ • 6. ... _ .<\ 
.. .J~ ~ ~ ~~..:il 

ûli...i ~I .)Lfi 
~ 1 •t:ï .. .J r.,r ç.la ~~..:il 

0~fl1 ûli...i~I ~ 

· ~ A .le~ · ""'. YI jl::i.....iw i~ [7] ...::...i)lcl.ii ~Ll . 1....,, ~ · ~_'.j .. ~ ~ ~ . . . .. ~UA ~J 
.,....,1 •.l.J • Ll..i · . l::ùL û~Ll::JI o~ ..... [4] ûli..uiÎ -' L.uS. YI .1>. · t. e .('\\ '\ii ~ .u .. ...?.-( •. ~J. y J .r~Y.~ ~ 

~êj ~ ~ ùY.fll Ù.A ~ _)~ ~;; _.)J~I o~ ...::...i)lc\..9'.j J)l;. fu..J ' u.a..awl ~ ÙA 
11 F AD . NADH 11 NAD+ wLl.i . ~)(j ~ J ·..... ' · ·(' 11 ..lll..ilSÎ <.s-'. ç.c.j..?. J f..5"", .. ...?.'- ~ J UY.~ .. 

LJ...a lç.~ GTP J-A Ulhil ~ ~li.ui~ ~y LJ...a ç.lS_?. ~i ~~J' FADH2 
~~YI~ J ~·'JQ'il ~~S71J ci.J~y,fll ô..wi.SÎ '-?6 .. 1;; ;;..J~~I o~ ~ .[7] GDP 
ulfJI wl.l.i.i _.k' _.:\1 . -~ ~ wll.i ··- 'I oil . __g ~ • . ..:. -'I U\..bll ,_~ï~ ,~~I ... --~~ c..s-- .J --~ ~ ~ .J_;-- ... 
~y ëB.,..s:J ~~tJ1 ;;_µ1 û)lc.LlJ ~ ~ë.i ~y ~I 'FADH2J NADH 
ù ~ LAS , '4i~I u.a..ab. o .JJj ~ J ~ï bl ~_fi ô ..J.Jj ~ ~J . [ 12] ATP 
J ,\,,aëfill wl_,..b.:JI <)l::JI ~I ~~ .[7] ~y,fll ~~~YI "ô.JJ~ ~Î 

: ~ J.b. y JS CJA ~I ~1..bll y~ J ,~_fi ô ..J.J~ 

/. 
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ù1 1~~ ?J1 c"J~t.. I,~1 

lactic 
Pyruvic acid • lactic acid 

Dehydrogenase 
~J~~h ~ ·h 

- l..)-0"' 

N coenzyme A 
3ATP 

pyruvic oxydase 

'f' 

Acetyl COA 

C02 A fi Jp..u.l 

+ 
NADH ~ Oxalo acetic acid ~ 

3ATP 
NAD dehydrogenase 
Malic Aci · Citric Acid 

idl:~~h 

(=~e 
Fumaric acid 

\ aconitase 

cis- aconitic acid 
~-<\ • . h 

- - J-" -»'-" l..)-0"' 

~ . ;_: -'" ~;._ -l .. ., ~' 
.,.-.~ ·• .. :· \ 

' . ' \ ,.. . 

f l -~ \ . * \Ï..f.-:. ~ :· -.. ·'r 1 1 ;_. ~ - - .. "· " ·-...... 11 . ~ j 
'1 1 / /' 1 \ t . / ·.; 

/ '-~ -
\ '.J ' ' _,./ ... . { '\; ...... ...___\.-'' .· 

..:..:. ... ~-: .. ; :.· ·~ ............. -· 
·--·-----·-

aconitase 
Dehydrogenase 

FHD 

Succinic acid Isocitric acid 

NHDP ~idl:.Jw. JÀ ~h 
3 ATP · isocitric · 

NAD PH dehydrogenase 

,.s~~h 

Thiokinase 

SuccinylcoA oxalosuccinic aGid 
A.fi~ 1.5\1·12··52,,·)t.....S) ~h 

~
02 . .,/ 

NADH arboxylase . ~( isocitric 
3ATP - . a- ketoglutaric acid r dehydrogenase 

NAD < . dlJ \:i L ::.< WI . h ~ CO ' • .) ~~ l).aA 2 

.[7 ]~_fi O_J.J~ ~~ 66.;. a :(9) ~_) ~ 
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.,;'.)\!~>! ~1 c·Jt~ I, W\ 
:: 

• • -< . t- '' • T 5 -~~~-
.,.~Js.t,ll ~~' ~1-1- 5 ·~ .. . .. ,,. .. .. . . 

J..hJ . , . 1 . i . - <:" .1.:.. ~ 1- .. < J=. 1\ . ~ . . ... va J-:l .J, '<.i _).J~ ._)-Q ~ ~ .. ~ .J..r-~ (.)-A .. l.l:l_r.::.....l 
. Î .:i --.. • ,w6 -'\ ~ -:1\ wl .-:~I\ . . ~ \..J)W\ ~b . . < J.:.. Il · _cl=.11 <.S y:.. -~ (.)A _J .. y (.,?'"' ~ '-:?"" .. • _)_r Y*" ($, ~ ~ 

~\ ~ ~~\ ü~ .[13] ~·2:b\\ .J_J.u.11 ~ f'~\ jfi}i:. _jfoy ~ J;S~ 
l!L.bJI ~l:.û'/ ~ ~I .LW. ü..a ,.5H5'i·1129 w~I ~ ù~ LA lAl.9 ,-.:.i~\.J 

.J_J· a 9Jl.J' j__,5};:. ~J ~ .U~ ~I ~ ù~ LA LA1.J ,'-5\. :o ,JI ualiî'i \l ~yJI 
. [7] ~~If'~ ~~I ~Lli _JA-jfi~I üÎ ~l ,µ1 AJA _JA ~~L: 

.hû .. (14] . . < J=.ll .. \' . ç.. ... \.A UJS . _.I . . ~I . . <-:. • __,u _J . _)..)'-'" ~ 1-.l ~ _J (.)A c.... ~ • __,... ~Y. (.)A ~..... .. u~ 

~.J' a(l-4) glucosidiques t_JJ ü..a ~\.J_) .:i.bly, j__,5~1 wl~.J F 
.b.uijl.JI J__,bll (.JI~ .[15] a ( 1-6) glucosidiques tY.l;A~l.J_)A..huily,t.J.J.11 
~j J...a.J ü1 ~ ~ ~ ;'•2..P.JI ~I LAÎ ' jfi};:. o.A.J 15 . ~j 10 ()A o-AI _,il 4 \ · J · ,,\\ 

CH20H CH20H 
.[16] l.J:0WI wl~ 

OH OH OH OH 

.[17] ~~\ ~ ( 10) :~.) ~\ 

• • -< · t ... 'I ~ 2 5 
, -~~~- -

:Glycogenesis ~IJ~-J:JS JJ~ 6-4 ~~' ~ - 1 - 2 • 5 
~LAwlfa~~~.J' ~~\ ~}·a'i\~L..u\tl .)~\ ~~\ o~ 

OH 

.J\.J~ 'ç.~\tl Ü.A ~~_J ~ f'~I jfi~ _jfoy ~I~ ~ ,;;~~ f'6.J:JI w~_J. 
~ ,~.J#JI 'y)WI ~J jfi}:;JI J~.J ~ ~l..i: LA l~.J' ~~\ri Ù.JA.)Î' jl_)J 
~) 'Ü~Yl ~.J ~.J 5)?\I ç.<.i?. ~ ~ ~...J .[6] ~.J<2\.:-.\I ê2i.a'i . 

11 · . < -'- 11 • · .:i..!L.al · · i.11 Gl ' th 't ... ... · - <:" •1-(,S""', .J_y--~ LS.?. , ~ <.i ycogene syn e ase ~ ~ ~ 
~~\ri ~.J , ~ .J < )? \\ ç.<.j j..?. ~ o ~I ~.)JI J_ui)WI <.SJ.::. 'j o _rJI ~~\ · 
<.jÎ~ .)JI ~)l.JI ëBfa ~ ~.J ,, . 12· .7i1\\ r.:yi .JA ~t:3 .J 'r.lYYI I~ by7iïï ~ 

[6] ,·~ _<:" .L Il , ,,, .~i,J 
• u;:-:;--~ ... 

: colyconogenesis ~IJ~-J:JS .;#- JJ~ 6-4 ~~I ~ - 2- 2 - 5 
l_J~ ü.JA~l_J ü:fl.J~\S ~l_)~J:l.ft _.)#- _J.J~ ÙA LJ::?-~1 ê2i . ..,'j ~ 
ê.1;. a, _)lui....J ;;~\ri w)lc.Ll:lll ~ 9~l Ôj b;< 6~...J .[6] ~_J <2\?\l ~yt:3 

".'LAJ J~ üÎ wli..ui _,9 -6 jy.S )i.ll ~ ~ ,~1 .J~ Y.fi ..)#- _J.J~ l;A jfi »1 
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ulJ~J! ?Ji (J~t;.. IJ,aÀl\ 

~.Yl ~ ûb~- 1-._ J.,S}è ~l) ,~\.Su~ -6 Jfifa ~.Yl ~ Jfi}è ~l . 
[12] ... 1. • _:.,\ .. \ ~ • _<.L 1\ J .. ·.. .< .I;.. · .:.1\ 

. . ~.J~~ ~Y, . ~~ t..s', o~ ~.J '.J:!-l~.rY--~~ 

Inactive 
Adényl cyclase 

Adrénaline 

G~ 

ATP 

• active 
Adényl cyclase 

0( , 
Protéine Kinase 

Inactive 

~ .. 
Active proteme 

Kinase 

AMP-C 

ADP 

Glucogène 
synthétase inactive. 

~ Glucogène 
synthétase 

phosphatase 

ATP 

Glucogène 
synthétase active 

Glucogène 
( N+l) 

Glucogène 
(N) 

glycogenèse synthétase ~y'jl ..6~ ~.J:! bb.:... 4 :(11) ~.J ~ 
[18] û~I . j · _<.L 1\ -:.1.:.-: 

• '-:?"" ~~ ~_J 

:œ~ie~-3-5 
oli ~,('.JI~ j.,S)iJI <..S~ ~ ~~ ~I c) ÜF.'-~I jW Î.l;l;! 
r-.1.ll ~ly l.Jy~l I~ ~.J ,u_jC\S}i.\I <.r-~ L...::il.:.... llJA~ (Yly_fi.l:JI j.fa ~wl 
('~ ua"i.:...4\\ ~y'jl bJ.7,ïi ~ y)GJI J.:.,,.1.J û~l.S::JI ~ ~ ~ ~ ,~\ ~] 

~ lP.~I ~.J .[6] PHOSPHORYLASE Y'-::.J__,iui~ ~.J lP.~I 
~~ \~1..5~1, ~)l;JI ~~] ~~.J.J'il l.JJ-A~ J~)~û~I 
ûy4J .l.lc. ~ ~l.11 û~I ~ YY.J~ ~I ~j.iJ bj 1tïi.1 ~ 4.;_,h.\I û)bli:J1 

ÂJ~~ (4 -1) Œ ~~jfa.)WI ..64i.J'il y.;i-S ~jJ'jl lil ~.J, 4-_;SJI ~)WI 
y.~,~ J_dij:j ~ Jc.li:i.ll I~ u Î k)4 .[7] ç.W\ ty:. l..a_,c ~~j ~~ 
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..:il;~~f\1 {J~è;.. I ,bù\I 

, wb j - 1 j_yS )iJI ç.r.J? yy_.>_,s...u ~\ r.:.YÎ Je~ ·ù-C <!' iJ.J ' wti.i...i ~4 J.h:j 
I~ ~.J' w\.S..uj _ 6 j_yS)iJI ~j ~'1 J_cLl:j ~ w\.i.i...ij _ l j_yS)iJI J~.J 
~ \ ~Q'J l.JÎ ~ ~\ ~ 1-AÎ 'r..?..ft.JI Jb.:iJI wic.~ c) ~~ l.JÎ p~I yS_yJI 

~~~ 
-)~_) 

ç.r.? j:?. 
. .<.L 11 
~~ 

,,, 

OH 

.[7] r--111 c)j ~ r.JJ=JI ç.~\ ÜA j\jjj\ ~ _.>.Jill\ y:JI j_p.)i.11 

CH20H CH20H 

OH OH 1 

1 

l 

H2P0
4
>--___ .· 1 H+ --.. 

CH20H 

OH 

CH20H CH20H CH20 H 

~~Pl+~ 
OH OH 

.[7] ô~\ bb-> Q: (12) ~_) ~\ 
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A
drénaline 

Inactive A
dényl 

cyclase 
~
~
~
~
~
~
~
~
~
~
 active A

dényl cyclase 

A
T

P
 

Inactive protéine 
K

inase 
A

T
P

 

Inactive phosphorylase 
(b) K

inase Pi 

A
M

P
C

 
5-A

M
P

 

active protéine K
inase 

phosphorylase (b) 
phosphatase 

A
D

P
 

phosphorylase (b) 
K

inase active 

' 
\

. 

G
lucogène (n) 

G
lucogène (n-1) 

2
A

D
P

 

2
A

T
P

 

phosphorylase (a) 
active 

phosphorylase (a) 
inactive 

.[18] L
i
~
I
 ~
 ~
~
I
 f'~.J phosphorylase (a) ~.Y'll .bLlW

 ~
y
.
 bb.;.

4 (13) :r9-> ~
I
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~;~1~1..:i~,. )\ II , },a.QI\ 

:~~14.,,;.,,n jill\ 
· ,.,, ,;, "~I -1 . "'-' ... 

. [9] w~~l C)..j~ J ~I ~~I ~Î· ùl~_jj û~J~ (.)w~ ü' · 0 .uJI 
~~~ LJ-.a j~ ~ ,~IJ ljl__;!j J.l.iS ~Î J..w ~4.JI l.JÎ ~IJ ~Î .lllJ 
~ IJ~J~ ~ _; wlj ~;i'll :1 J. ,, i? \\ wU y--*11 LJ-.a ~ ~ ~YI FI U.a J 
GU'll wUI -·- 11 . ~ ~ '.:11 ô ~I . Ll.ll ~ ,_ \ .·: .lll '[19] w~ .. YI 1 4-lk ' ~ '-:?." .. J? .JJ ~ ,J ... ~ ~ .J ... J._}-WJ ' ~ .. 
üfo ~'11 ~ y~I f'~ ~ w'l ~I U.a ~ ~Jj.111 ô .JJ.lll: J ~IJ '( estrus) 

[9] ·.. <....J.JS •• wlj wLl .b. , \..Ô...JL.JI · ...Q'j '-4S, ··- .. -11. _g ~ _.11 · .<-:. . ~JY. . .. y .JA...r ~ . .J-..r- ~ ~ ~ U:l~ 
- .. . J ï~ Jf.l .. 

:~·4J:d ~l.l_J-Q\ tl.;.il -2 
.w1i_1l·u17'J..r.JIJ w~Jfaill ~4.JI ü.a ôj_;S.JI wLly--*11 ~Î ü.a 

:Oestrogenes ~~J~'il 
:4J;~ -1-Î 

~WI _HF ~~I ~'JI i..S~ j__;-i'.j '[20] ~~J~ wU_y.~ ~ ô)~ ~ 
ô .... :;q ,·LQ 1 .:. ~ w~ .J·1 .~1 ,·LQ ~)Li ,..h.S.S l.J•·ô ,,JI , ~~ 1_ ~.J w'wS..i ....,,r-- ,,,,_,---~ .. •• ....r& ,,,,_,--- ~ . .. ... t...,;:::'~-- ~ •• •• .. • 

. [3] ~"ytJI i..S~~ ~ôY.fiw~~Î j..fa~I ~J, _#JI 
ûJfa';I ~ÎJ~J~I ü-.a (estrane )l.Jlfaill w~ ~ ~1~1 c,&i ~J 
(B.a) JJ:?Jlfa'll ~J L.Jlfaill w~ ~J (esteriol) JJ:?faill J (esterone) 

JJ:lJlfaill .JA ~I oj~cJ~I ~)1 ~Jfa ill l.JÎ ~ '[9]1.A~' ê,.~.1<i cJ~I 
.[3] I~ ô~ w~ ùJfaill j~ '-4S '(B) 

. _j 1 .-: •. .. : .... ~, A..i · · =·.11 ô ~I ~ · Î 'I ô .1~ · wb .. YI ~ ..... '-:?' ~ ~....r.::- .. ~ .JJ 1.5,_y.. ~. -..r- (.)A ••• J..)-WJ , . ~ 
. [9]~~1 Ô.JJ~I ~I~ ~J ~4ill ~ ô.JJ~I ' 9 . ..,îi" 

• ~~ .-: · ··'1' ~~I lû.JI -2-Î . ,,. • .J~ ... ,,. ... .. • 

~(A) 4-.ihJ 'ù~.fi ô.Jj (20) ~ 1.5_,..h:j ~~JJi-..ui w\..$y w~J~ill 
.. • .<lj .. j t..b...iJ 1 ... <'I .. · ~ ~ ~I .... ';J ~ . L- Ub, 1 .-:Lu · ~.J (..)_H~ O.J ~ •_)A~ _JJ ~ •• •• ~ . _JJ-l ' .. ~ ~ ,.__?.. 

JJc. (OH)~ ~~w ~ · wLiS 11 J .... w~ .. YI '(CIO) (10) ~ , . _r.p . y~. ~ .. . J_f-Ul , J 

~ L-AA '[9] (2-Hydroxy ESTRADIOL) yS_rJI ~ (C2) (2) r-9.J ûY.fal ô.Jj .. 
w~J~'/4 w~_rJI oti ~.l...J ~l.J (fonction phénol)~_# ~J ~~ 

. [21 ] ~~JJWJI 
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~~~\~\.;)~,.. )1 II , ~1 

(ù .. t~YI_, J~Jl~YI )JW11 Ü* .. J~'JI J~ 4JI lJÎ lAS .[18] J~I ~ ~ ~l:JI 
~1 ~J~~'ii u~ 1~3 ,41fa~wë->~ ~' ..>#- J~fa'JI ~JfaÎ ~J 
.b~U~Î'.'!'" J~ ?'" ?\\~û~J~'Jl~Wù-aê--91)1~~_):1 

.[3] hyperestrinisim ~fa'JI 
progestérone :~1 ;;;. "?JJ:Ùl -1..:l 

: lf.i;.;Li -1- "':l 

' 9· 0 ïll ~~~\+JI~ ~tuj ~ '[20] '#~Î '#~J_? (J_y:.Y, U.C 0J-:1c. .JÂ 

ljj l S'Jâl• ~ ~I ~~I ~y ~yl t.î\..h: 4 ;JS'! ('~J ,~~I ô_>_,~1 CJA ~~\ 
ûUJA~I ûµ, y~'JI ~ ~ \jj LoÎ '[3] ~l lAi.Dc. ~ '#_J-1JI t.Jl~y ~J 
,:;->3 ..ù\ ~~ Ü.A yfa ü3_µ1J (.).llJWI f'~I ~ ôW 0 aâ.;, ;; 4JiJ'"'J?.J~l3 4 J!Jy.JI 

.[9] ~)1 )~\ t~IJ ~ u~ ~~ :;~~I ê_>J~I ÎJ.PJ 
O • 1 O / 1 O .< O A 25 ,, ,, • t - • • .. • ',, .. • î J.::i.. Ji 
~ (...)-A r- _)C (' _)C j_r::-'" <.r ..? ($'. ~ l)J~ j~ c.S ~ (..) • j j 

~ ~ ojl_riJJ ,~~I ô_>J..ÙI ~I~ Ü.A ('.J-:. 21 <)i~ ~ ~jJ ~'JI ~I 
~\~ ~ jl_)'JI <Jc- üJA~l I~ ~lia o_>~ '-Ài~J, ~~I o_>J~I ÜA ~~\, a . ..,;\\ 

~I ~ ~î o..uJ û_y:.~I llA ~ ~)~I ~ üÎ W '?'y:;~ ~~I :;->_,~1 
[9] ~WI o~I ..:il ·1 .il · . .. ~j . .. _)_,, ~ j 

·~lj.ï ... ., a;rlJ ~~l lwll- 2-1....1 . .. .... ~ ,,. .. . .. 
le.~ ~ ~y 'w~_fi o _>j (21) ~ '# jb:j ~J.i..Jfa ûl.p y ..:il iJi · "J? _,_;:JI 

J~ llA Jil~ .[18] ~.# ~J ~j J~ (C3) 3 rS-> ü~fll o_>j ~(OH) .JI 
.[24] pnégnane <.rJ'.3 ol~ ~J J~ (5 J 4) ~__,.JI ~ 4 3Jj.JI ~1)1 

A 

CH3 

CH3 

CH3 c D 

B 

.(25] ù;~_ua.U ~~I ~I : (15) rl.J ~I 
:~1 i;ï· "J?JJ:Ùl ~,tlJ:!.J:till U.lt.li_jlt -3-~ 

: ~tJI _>l_,J'JI ..:i1;J;'"J?J..>;JI ~ 
lHfo ~ ~ 1 _>3J ûJ~ J...r.JI ~ ~ '[ 12] .\:j\ jl _)J J ~ )1 ~ _»ii:tll -

,:;J;t_,.11 J-:3 ~~IJ J3'JI r~I ~ ÛJ~Jy,JI jl.J-9J c) ~ b~..J ,~\ 
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~~l~l~tr)I Il ,}..a.ill 

c.s-k- ;;~4a y:H ~, , .' J'''I 0.lfo ~ly -l,>-A ;;~y1 ~_;.JI ~ JSlfa lAA 

. [ 6] ~ ~Î _fo'}\jf'}I jl _)J o.Jy_) (.#.'l _,_r.JI ~l§ ~ ~ ~llil ;;~\ ~1 
~J Ui.J~ ç.\..lj\ :;.'''°'JI ~~I ~~ ~1 ~ ~j_, yJl9oWi ~jl_)j ~ ~..);1 _ 

. [23] ~ (JJI fa?ù ~ )\ 
-.:.iL.c.--» û..J\S l~J 4w1 ;;~1 l.>-4 ~w ;;_)-h.J1 ûwya~I jl__>-JJ b2.7, ;; _ 

[12] Ut.c . .. . ,Il . .. U3~3...);"' 

[12] · 1 - 11 ç.lfj\ ûL.i ·- 11 · · · -. ~ ... ~~~ 
~I O_J3.J) ,ûLll~I ~ ~I t~l_,Î ~I O_J3.J) (estrus) Jl.JJI ~_, -

. [23] (oÎ _;.JI ~ 
.[26] ~I ç.lfj\ ~I c.sk ~WI -

.[3] J_alyJI ûwl~I ~ L;j)I ~ c}J 1.j.JY. lAA ~I J)l;. ~I ~ -
y_;JI_, W>"'"?\l .bWI ~ c)j tS.JY. .lAA c.;Y' o•JI j4.::JI ~ .ûl~\ ~ .J~ -- ... - - . 

. [26] '-:? .' · '°''JI . 

. [20] ~~_,'}1 ÙJA~ ~)1 ~~ ~ ~ 
[12] Ut.c;; \..9S..i -1 1 -- 11 ~Ll'll ~ ç.l.illl ~ 1- ~lui.i ~, · 'il · ·· . .. ç. . • lJA~ ~ ... ~ ... . .. ~ ~ 

·lkt ~ -4-'-l . ....;;.~ . 
1 . 1 . . ,I · 1 .. 1 .. 11 .. ,\jj . ·1 ·1 .A.J li..i .... . :. .,Il . k J 
~ ~ t5..? \...J ~-'~ l.S", 0l ~ 0 .J Y . . ... .JS-l U3~ .J...):1-' L>-"" ~ 

~b ;; .J~ 1 ~ ~ ~I ù~ û~ _,_;..i!ù ~~ Jkjl y. LAS_, ''-:? iji "'Y? .JY. .J:!-lt 1.f Î 

'(prégnonediol) .JA 0_,~_,_r.JI J~ ~)\ ~\..jjl_, .[3] <.F~'ll J~I I~ 
~ I~_, .[18] ~I \~~YI ù.J~_,_r.JI ~ o/o lOJI~ J~I ~ c~ ~ 

.[3] prégnénodiol _li c.fa ~_y.u ~ ü_,~_,_r.JI ùfo ~_y.u J:!i9:î ~I 
·LJ.i · ,~ · -"I ~U ,,.tt . • ·- 'I i: • t.:. ~'I -3 • .. .;J~ .J.A~ <.S~ 0::--

~ ~I J :: · .. 1 -<"'I · l9)1.bjl ~~ · :: ·'I ûw . ·" -,_ 1\ -.: .t: .. -:\1 ~ , .. .. l.j -'~~ ()A .... .J~ _JA~ l.f~ ~ .. r-i 
~ ~ 4...b.y J_,î 0A';., 11.J .[27] ùr..fi ;;.Jj (27) ~ 1.f~ 1.fj_J\ 'r-..WI &-a 
J-.....,1 0--a J3~.ftll:; J.1il:JI :;i.11 l .. ,\I 0--a L;..,..:_fi û\.Jj (6) 0--a ;;~_, ~ljj ûl~_,_»wJI 
ûl.c ~ uL..a..:î _, ' ür._fi;; .Jj (21) · ~ 1.f ~ 1.f j.J\ (prégnénolone ).JI 0.l_,..sJ 
20 r!.J ü_.,..:fal ;;.Jj c.s-1:- 'l_,Î J_,_;wJ_,s] ~Wll ~'--?JI ~I c)j (OH) ~J.J~I 
~\)\ ~ ~j ~ .[11] (C22) 22 ~.) ü_,.:fll O.Jj ~ tSY.1 ~haj ~ '(C20) 
c.)}'11 U~I û)l::.~I o~ r-''''"'-' Desmolase f':lY] ;;~~ (C22)_, ( C20) lJ±l 

.[18] 0 2_, NADPH ~ JS 
~~ ~b :~_,.h;. ~ prégnénolone _J\ ~ l§)l.bjl 0_,~_,_r.J1 ~ 
ù~ ~ ~ c.)J J~ prégnénolone _J ~Wll_, (3) t-!yJI ~ o.J_P.yJI (OH) 
.[11] (~4) ~3.Jj.JI ~1)1 ~J ':f~~ ~ (~5) 4_,.Jj.JI ~1)1 J~_, '[18] 
LAI .[18] 3:.B- hydroxy stéroide _, stéroide isomérase ~yl ~~u 
~ 1 ·.I\ -1 .:'.. 11 ~ · \.Ji9 ... L • ûb .J:JYI · l§)l.bj\ -:\..:-: . b ~ ûb ï 'li .. 3 y ~ ~ u 0::..J"""' uc . ~. j.J ()A ~ ~ .. . j~ ' 

.[18] (A) ~_;kll ~I 0:t~ ~ '(Cl9) (19) r!.J ü_,..:fa\ ;;.Jj c.s-1:-1.f~ ~I 
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~;~IL.d-1..;..~,.. )\ Il, }:ù\I 

J~j\_faJJ'jl ~~ i ,:;, \u 0 23 NAD PH ü-c J.S ~î ô.J-P,YI w~Ll:lll o~,., \b,,_, 

.[15] è.u.J1• 11Ï·111\\ ÙA l9~1 

21 
CH, 

12V15"-/20 
111 131 16Î l 22 

19 
171 ), 23 

124 

X 
27 26 

(
c~,~ 14 

9 l 'I~~' 
I, J J 
OH~ 

6 

Cholestérol 

M 
CH3 

~--.--CO- CH3 

carboxylase 20-desmolase CH3 
• • 

"' 

CH3 
,ij 

prégnénolone 

20- a , 22- p déhydroxycholestérol 

<J 
C-CH3 

CH3 

C~Q- OH 

,,_ 

1 
i 

r 

[ 

[ 

Stéroïde isomérase 
3-~ - eth 

Activé de 1 7-a - hydroxylas Activé de 17,20 desmolase 1.-. 
. 1 

hydroxystéoide 
déshydrogenase 

~ 

!/"-// 
0 

progestérone 

!/"-.// 
0 

17- hydroxy - progestérone 

~ .[20].:V~ ·:.\\...:.:.\.:. _110 -'l ·· l· .. h;uf:[16) .. 1<-·· 11 ~- .. . '7.r-' :y ..>ir",. ~ ~· .. t9_) <..J--'-" 
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'-'~~1'--41..;,t,_.~ Il,\,..a.Ql\ 

CH,O 
- Il 

CH3 Activé de 17 - ~ déshydrogénase 
1 +cooH 

acétate 

!;""-// 
0 

OH 

19- hydroxylase 

• 
(NADH+ W+02) 

·''" /, . 11 V V 
0 

testostéone 

androstenédi one 

OHCH2 

A 

!; 
0 

19- OH testostérone 

décarboxylase H 
..._ cot .. 

//'/) 
0 

H 
1 

19- déshydrogénase C= 

(NAD+) 

A 

!;"-4 
0 

19- aldotestostérone 

OH 

19- déshydrogénase 

(NADl HOOC 

!;"-4 
. o 

OH 

CH3 0H 

OH · 

déshydrogénation c D C 1 D 
Réduction 

- ... 
--or-~ ~ 19 - a hydroxylase 

~ 
A B A Il B 

!;"'- 4 
0 ~ / . 1 

HO eostrad10 

.[20] ~~3.fo.JI üLly~ lf~I ~I ~1 :(16) ~.J ~I 
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'-';~1~1~~,_.rkl Il,WI 

J..u..o ~ u;,., 9.;J\ J HD L j..f. y ~ oJyj cs9 üfo ~î _;5.YI wl ..H-lti.\1 üÎ J~ -

~ ~ Â ;:;\..;J\ wl..HJ~I ~ ~J~I ~ (HDL /LDL) ~Io~ ,LDL 
[28] Lli· . ~-oi ·- 11~w~ .. )Ll~\ '~\ . ~ .. l).ul '-:?" ~ .. • J_J-4-LI, ... (._).QJ 

wl..HJ=i..:lll üÎ ~' ;\ ... ~ J4JI ~ w4P.-J~"/~ ~GJ\ w)l;"ôî·11 4\\ ..Jy:..J ù} -
11~· ~ .. (L. t'. ) ···' ~ '- · .. )IJ~~'il r..s-', .. _p.. . ~Y 1popro e1ne f'~J-:! .. ~ ~J~. ... . ... ... __ _ 

. [2 7] ~ ~4-JI .JJ~I 
JJ_;wJfll jl___r!] ô..Jyj ~ CJ.A i.ill~J ,~1µ1 y..f:.y CJ.A ~ w4P.-J~"JI - , ... 

JJ.JwJfl~ ~1_>W1~~]1.#..J~ LAA '~J1µ1 U.O~YI jl_;.9] ÙA ~IJ 
UJ\..r~I ~w1 ~ ~ ~~l_fa.ajl ôllill c) ~ ~L..a"JI tt.gJ) ~La l~J 

[27] ..... ( ~ . .. )Ù .--·· ·-. o~ .. . ~J_J-4-LI, 

. _j .·.b..J\ . -~ ô..Jl.i) ÂJL.al ,..l.kj\ ~ ..J - ·11 . ·.b.~\ w . . .. 'il~. - ., .. ,. 
r..s- u-- U:L.r- .. • . fe ..r u-- · .. UA ~ J_J-4-LI. ....>.1 
~ ô..Jyj ~] y..J_JA L.B~I ~~fa~ ~IJ o..Jyj ~f~..J:H .u~ 'Ù:l:l~\ 
- . [2 0] <,?fa'; 1 4J5...'; • i yJl 4h-o .;li _)J "; 1 cfa> y .r 

/.. 
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J~.Ll~'-',z>-',W:\ Ill,}..ùll 

G~rl I~! J .(29]ô_?l:i.JI ~I ~ly ~~illl ô~\ byt~; f'~J ,~I ~I 
f'~ è7-lfll: h4.J '~'-:'t{I ~ _y'.ûWI f'~I ~ ~I L;c- ~~~;li F.I ù~ ~I 
G J~ ~ 4lS JJ_Â r"' ..)1 ~~ ~ o j__r9:j '.f iJI c.Jy __w1 ~ ~ts w~ _) _,.:3 
~ f'~I l.J.A ~J ( ·~.JJ~I) :\pb·11\\ r::...YI ~G....ci cl_>bj y. Ghil) ~I ~I 
J-4.y ua~1 c.JI ~ .l...il3 , ( cl..ilill GJ..l.....:.. ~ { ..... ,, : ~h.J1 t)L..i_jl L.J--c
J~J ô~;!__,JI ~l r.f~Y ~I _?.1) <) r~I <) ~Jfa'/I jf:.y ô~yj3 ù.J~J~I 
~YI ~l 0µ J.,o..:.. G~ l~J ~i '(~î;i_i ~ (~I 0_)~) ~i ~~!~YI F-1 

.[3]~~1y~l~J~l:JI ~I ~o~è"!~ 
(~i )~)'JI 4 ! c ~:.:JI )J}J\ G3~ c.s1=- .)~~ ~WI ô~ ~~YI ~\ ùl 
~1 1u J~J '('"=':>Y" ; ~Y ,1=-, ~, ~1J 4JA.JA ~jl_)J ~w 'r.f_,_h 
~ ~ii.Jl ùy~I LTH ,~y1 ~ ~I LH'"-:-Y~ b.7.;J1 FSHùJA.JA 
r::..yl ~ ~l+a _r::è __)::J"LJ ,~1 ~ l_y'.ûl+a l~t wLlJA::WI o~ )y~ ,~'JI 
~ ~1~1 :;~1 ~J ,wl__rSJ~ ~-» _,....JJ b;.7. ïi; FSH ù.JA.JA f'JS:. ~ ,~1_, 
~ wl ..fi 3~ ~..?. J~ L.Jc- JJ~ _# LH lAÎ '~ Jfa 't{I c.Jy _y. jl _)J c.s1:- ~_r.JI 
~j1_)'t{I ~Liil c.;.c. J_,~ LTH _, ,~l ~ ~J (~YI F.I J..;~ )) ~'-:'il 

.[29]~'11~ 

~.)J~ 

. ~~l--TY•: _:,;) _v __ ~.i;"" .. ·· 1 -~-·~ 
" ·' ·---====~~ 
~~~ ----u.K l_ ~R 
r~ . ~ê __,...~ ~ - H ___.. @,..,.,.-,""'9 _.w..1JÇ91 . - F.S.. ~ ,PJ.À<"»\A1 /.;w. 
- ~_..,,, 

..,. l • 

l'i~ • . \. ";-
. .... H . .:;,I .... "''~~ . • .$ • 

~~i ~__r.JI ~ J ~WI ô~ ~LAYI ~I wliJA.JA ~ ~-")WI :(18) ~.J ~I 
.[29] ôl_yJI ~ :\J.;.,J;JI ô_JJ~I 
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,hà-1e~~,,tJ.1 nlw1 

U..yJI 

~y.JI 

' -~ 
U..yJI 

~_,lll 

.[3] ~~)'\ ~tijÎ ;;j_j.JI ~_;fYI ûwy~I :(19) ~-> ~\ 
: rw-/1 -2-2 

.Jb.J\ ~1 ':?.JY ~\ G.Jl_rJI ~~ ~-j·~ ô.Jlc (fertilization) c~'f'I w~ 
c~'f'1J ùj1 '~ ~ ~ly ->~\ ~j ~ ~' ':?~'Jl.J ':?.fi.il! ~_,y.JI 
.b~YI Ab.. ·t.::J1 ' ~I ~ Ab.. J YI ' ··-- .1\ \,, 1 O".J . • .. \'.:~ . . . ..1.:.. . . .. .r~ .J ..... .r .J ~ g .UC~c..H~~ 

ô.J~ y";ll 4~.:.., ·.'.iJI lJ-A 4Yl ~l.J)I ô.Jl..JI lJ-A 4 \S.7'\JI ;;~~\ 4J. ;,,.~JI ~ J.cits:i.JI 
.[29] ~ yt<1J ~ e,µ\S JS ~I~ j:l'.W ~\.J, ~YI 4J.:., • .'.i.JI ÜA ~YI ~1->)I 

~_,'':?)il\ 46.J ~ ~\ ~ ùfa La~ ~1_, _pJ ~ ~ wlbl1J ùjl 
wlb.:JI lJ-A .J~ ~.J ' wWI .bL:;ü ~ ~ )\ JjluJI ~ ô.Jl.a .J fe _J c.Jc ~~ ~ 
, ~ ~ Ulill ôLlij\ 0-a ':?->1JI ~\ J.ihi ~La j.J~ Y ~ .J.k. ~.J , ~ )\ ~ 

.[26]~4dl ~j~\ ~~\ A.s_p. ~ ~)1 ~ wlbll .J~ fu.J . · 
ô.Jlc clil'f'I LJ1.9, .bii û~l.ui4 .JA ~Lill 4.;,,J.'\\ ~_,li~\ üÎ .)\+lei ~.J 
~ U..J\_fal fY ~ ,~_)\ ~J ~I ~I ~.J' y)U y_J-;ÜÎ ÜA La ülS.o ~ ~
~Ll..;J\.J t .. 7. A\1 ~'f'I l5~ J ~1 t).,1 ... 1_, 'cüi'f'I ~ ~il1 J_,'11 t~Y1 ~~ 
'(trypsine)JI ~ ÜA lJ:!J.J~ ili û~J.l1 _, (hyaluronidase) r.i.Y1 ~' 9J9.~\I 
û\..S_p. r-fo.~\ ~ G~ ,~\ cli1'f'I ~.J '~ ~ ~_;h\I F.I ÙA .)~ 
fY J ~.J, ~t.::JI ~I ~fa! cY., ~.J'' ; . ..,;J\ f'~YI ~~J ~ t_;.uîj.J' ~~ 
~I 1- i . L. ~I J i J . . 1- û\...i.; ,, ..,\\ - \;. i"i ~ =-·y1 ~ .<~\ ~\.ii.\1 ôl . ~11 .Jl:U\ ... ~ ~f' _J _)1A~ .. . r- .. .J-1-l _J .. ..r .. . ~ 

. [29]clil)'I ~ 
~.J '~.J ~ ~ (23) ~ ':?~ ~lill ~I üÎ f'_,h..JI ÙA.J 
':?~ wlbll ÜA ù~Y ~J:1' ~~I ÜA ~1_, tY ~..'=1 ~.J' (x) ~:· ..,\\ ~\ "*' 
~ _?Yl_,(x) ~·:·al\~ wWI ~i ':?_ihJ.J' ~~(73)..~ ~ 

. [26] (y) ~; !' ..,l\ 
':?~ ~1 ~1 ~, (x)~; 1 . .., \\ c.s-1c- ':?~ ~ ~1 clill ~ lj!-9 

+44) ~ .... ..,\\ :l;J . ..,\\ ~ dll~_,' (x) .ho..11\ ÜA ~ ... ..,_, ~ ~ (44) ~ 
t:J! (y)~ 1 . ..,\\ ~~~lcülJ ~ \jj LAÎ '~Î L.rc-ô->4c ~\ ù~.J(XX 

.. [19]_fi.j c.Jc ô->4c ~I ù~J ( xy +44) ~~;_,,a\\~\ 
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j.J. i t' ._, t;>-2, W: 1 III , \..aÀl 1 

~ 

! 

' 
1 

j :: 

~I .} Y' ~I jiS jill 
. J~I~ 

.• /.~''\. 
f: ~ 
~ ~· 

l l .J=..11 ~ltÎ 4..,:1_,,JI w\).,U~':I\ 

·:-:- .~- .~--. 

/' ,,.~-:. ,., .• "\ .. '·\.. o~ ~I <:füi J..,.:JI ~l:îiÎ 
.·· .,.. 

-~ .7J . 

/• .. ,..·~· 
,,·· :: ·:O: 

\ \ ;~\ ~~ _;ill wuy>._WI 
· ~ \ w.ih11 ·1 ·y ~I ; •. :, ··~ .J.J!. -

·~· i: 
:): t 
·~· t 

.[30] t...WI ~lti wliY'~\ L~ jl.)! J~ ~ :(20) ~.J ~\ 

lll_J. 4ya;:A\\_J ~;A;•71 .,li wLly~ ~~I _.>:?il:i.i~ ~.~ ~y--*11 ~l_>AÏI 
:~3 .[30](PLACENTA) ~ ".!'tJ\ ~ ~ ~ wÜy~I ~ tlyl ~) :iJ_yr-a c,&l 

:~~.J.;:l\ ~U""4.Jtl\ -

.[30] (HPL)0JA~ 3 (HCS) 0JA~ '(HCG )0JA~ lJc- ô)~ ~3 
=~~~\ ~Lj_j-4 .Jtll -

31 l}r.'JI J3~fl\ ()-A LJ)l.bj\ ~ t#:Lll) 0.J.).i}"' ?.J~\ lJ-c ôJ--:IC-~3 
.[26) w~_,fa';I_, (prégnénolone) 

U:..y ~ J~3 , 1?,;.., ·, _jjSYI JÂ (HCG) 0.J-A ~ 0i b)W (.$; .... ;al\ ~ ~ _, 
.Jl.J_j..:i c.s- g9 l.J3~3~\3 èJ::::--3~'-j\ wy_,~ ~~Loi -,~\ ~I~ lJ-A :;~ 
~Ll:iÏI ~ Î~ rJ '( Ç> ..H 260) 4J .l.::.. ~Î ~J ~ C) ~J ~\ J"_j_;, f'LJQ:lj~ 

.[30] (('~280) f'~\ ~ ~_JÎÎ 
ol~ l~ ~~ '( f'.J-:l 60) ~ ~ (HCG )0y~ ~~ o~ ô.Jyj ~ .Jil__, 

.[30]~1 ~~ ~ JJ ~.JI .b. ~l ~fa ua~YI ~ - -
:les pillules J,.u.ll ~ ~~ -3 

:4-L~ -1-3 
ù~ .[2] ~'1~ 9~ wl~ ~--' ,~\ ~ J,JL.u__, ~.b.Î ~ wfal 

1956 f'Lc. ~ _)fo~I ~ LJ-aw~.[31] t.?.y.J1 01~~1 Y~l tio~l ri 
r1GJI ~ :;\.J-A\ 0~100 c)l_p 01 wt.P~"j\ ~--' ~y'il:;) .... \al\ wL;'l)~ . -~- m 
45 ~J is ~LA ~w1~~~36 4: ,,, ~ .. ~I '0~ 3 Y W_J\r\ ~_; c) ~ , w~'"'' 
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,W-lt;ut:=>J,tJ-1 Illj..a.411 

l.JÎ ~ 'ÙJ~j_;:Jl3 û~:_,_;..;y1 0-4 ~ ~ o.Jlc y~I o~ ':?ji:û ~ [l]~ 
,~_r.JI ~I ~..P-! '(~-.r.J1 b.7,ï"\\ ùJA~I) FSH ù.JA..?> jl.)1.htu û\iJ?.Jfa)11 

~y ~J '(~'il F. ~I ùy~I) LH ù.JA..?> JI_)} ~.J:: 03~3_).13 
.[2] ~~)11 

J~ i.cl.1~.J ,~~\ o..J3 ..JI ç.~ <.}A ~\.::JI f'~I LJ-A ç.\~I o.Jlc y~\ o~ ~y 

ç.~ 0A ~WI f'~\ LJ-A ç.l~I 4J9§\I ~ ..Jfo ~' ~ 'LA.J:: 21 ;;~ ~->-= ;;~13 ~ 
.[2]~ ~Y. '1) y~I o~ ~I 1..i)lbj j~ 'i3' l~.J 41..,.JI o..JJ~I 

: ~I ~ ~.JP- ~I J}: -2-3 
r~I :~ ~ ,_i~ i;.y ~J ,4.; . ..,,, A..;~..Jfa ûwy~ y~\ o~ ~ 

<..:-i~ ~ llA~I j.Sy ù~o~ ~l..J.J ~.J .[32] 4f.Ji~ ~fa ~y) ,Uâ=J\ 
. rSll ~> je ÂJ JI.li.JI ~I ~ 

(CONTRACEPTION ORALE):eJ.ll J;.)= {.F- ~3l.ZA!Ï ~I ~ ~.JP- -Î-2-3 
~ ù_;~3._r.l\3 ~.Jfa'/1 r.;y_y. ~ ':$~ ~.J u.al..J!"';.~ o.Jlc ~ _ 
4J '-:?\~y Lcij ~~ üfo ~.J .[31] ~li.,,;;_)~~\ G3~ F~ '~ .· 
03~3_).1 CJ-A ofo ~l <:?i (~) o.Jfo) 'Ù.J~.J_).1 .J U:::;i.3fa'll C,,1A üfo 

.[3].bii 
:~_,3~ ~J =~~1-l-Î-2-3 

:(combinée) 0~-:-1 ~1 -Î-2-3 
J)G. Ù.J_J:fi"' J'?.J~l.J (J;:=:a.3 _ _fa .... }';[I 4::9 J.~•Î•llj_J '..J\.7,li'JI ~l.J ~~I O~_J 

. [3 l] o ..J.J~I r-41 ~ 
:(séquentielle) 4J. .. J.. ·û4 -2-t-Î-2-3 

~ly.s"';.I : 4 ;?}_>.:~\ ;;.J_,.l.11 ç:GJ o.Jlc.1 ~1 ù~ ..b4J.J'il rjÎ ~ t_y11 ~. c.s9 
4-::S ~ 41_,.JI (7) _JI u.aly"';.I ~ ~ '~.J~ '/I cs1c ~ ':?~ ~./11 (14)JI 

. [32](progestatif norteriode ).J ( l'ethynloestradiol)wLl y--*11 l.,IA (J:!C y ..blp) 
:cop (~I) bii ùJ . .f.i· ".l?J_;:J1 DA ~_µ1 ~1 e "':-'~ -2-1-2-3 

,~J'll ~ 4...i)~.Q \~ ~ Jfolfa. Ü.J~.J_).1 ~ .bii y~I o~ cJ~.J 
: 4-o~ y k.:' l;!C y .,...,. J. [31] ( t1- 0. 05- 0. 03) lJ:!!l.. ~ jfi y c _,1 ~ Wp. "' 

.o~l -1-2-1-2-3 · 
:;~.?~fa. J}..îïj) .;ïi'JI 4\J\9 ~ ü~1,~t.=._4-.i;l~I ,41..c ~jfoly 

.[32] (~.J:28c)c20) 
: Ô -~1 -2-2-1-2-3 

~ 'ô..J_,..J1 r-Yl c} t\..bijl ü.J~.J )_y{wil? ~.J:: J_,t..:w '~.Jfai/1 c)c li~ '1 . 
. [31] (les progestatives mini doses) t ;J .. , ;,., Jfo _; ~ ü.J~ _;:li 

:~4:4-ti\ -3-3 
: ~~l~y~w4:~~}~C,,1A 

[...,2]~ - ·--'Li 1 .• =:< 0 ~ • • . .) ~~ - ~_) Y.P 

.[31] %99--= _)~ ~\j ~ • 
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JJ.leu~d..à-1 III J.a~I 

. [2] · ~_rJI ~~'1\ lY=lyYI ~ 04 ôÎ_yJI ~~ • . 

[32]~\ ~lb 1 -'I . 1 YI . ~ ~lj -'\ • • .. ..... ~ 1...)-.:::J._)A ~ .. y 

:~"'Jt e$. ~"'Jb. -4-3 
\J)Lbj y~\ o~ ~\ f'~ ~\ ~ y_p ~ ~lJ) ü~I ç.4bYI ~ 

:~I ~l_J:!-JtJ ~jJ 9tJI w'lbJI ~ 
. [2]~\..i.JI 0±!1~1 ~ ..:.iL;.lj:lj\) ~y~ w\.Jl.i...ül) ~ .JfeJ • -

h•.;,., li) '-?s·a i\I) ~\ tl \,a \\) t~I wl--:y.i~_yJI lY=~ • 

. [28]~y~I 
.[3] ÂJ.'•ac) ~~ lY=ly~ ~~)11 . • -

. [28] ~_fi.uJI ~_;Jl: ôÎ_yJI ~~l • 
.[3] l.Jl9ÂIJ ~I .J_?.J AJ6. ~ • 

. [2] (fibranne uterin)~l: ~)\ ~Li...o\ ~ • 

la~ ôÎ_yJU .... "~J-:!.J ~-> ~\ ->fo.ll\ ~Î-> ~\ ~ Y.JP- (.)c- ~la .ft.ÎJ 
~i J:, ' . ''"'s 42:· ..,.J\ f''l'i\J tl~ lY=fa '1 ~ ~ ~ ù~ y_,pJ\ o~ JJUJ:i 

.[2]" l.Jlb__ruJ\5. ~\ lY=Y 's:;· 0 J l.JÎ ~ c)c. 04Y '1 
: ~\ è y_p w'1~1 ~ c.?11 lY=l,y:.YI ~ -5-3 

0i '1J ~ ~~\J ~ ~)'\ ü-a ~I ~l.J.: ~~~\~y~ () ri=--> 
· '· w \Ai · · ô · .:..< · 1 y · · .. ç. WI · ·~ .. ..?.-Y ~~.? ~..?-J ~ 

~c.S_?Î w\_ÂjLlJô.u.J\ ~wl:l~I y~\ oll ~w'lLl\ ~~ -

.[2] U'°'' J\ '. 1;;b\\ ~j ~~\ ~~ ~ üj)\ ô.JyjJ tlS:ù'll 
üUÂ\ ' .'!'"--d LA~j\_))11 c.S->4-JI ~ wLl~I ~ ~ ~I ~ wl:l~I -

.[3]y~\ o~ JJLiJ ~ ~~\ ~ JJY wl:\~'11 o~ 0i YJ' (~~\) · 
.[3]y~\ o~ ~\ i~ ~ ~'lJ ,~i:J\ c}ûw~\Jf''ll -

.[31][\j.JI <) J~J u-uÎ)\ <) tl~ -
~y~ ~kJ lJ-c- ~lll\ u-aly:-Y\ foi 04 _fa:jJ ,~~I ô.JWI wl:\~\ -
~_J-Q.J ~y-~ La] ùfo ~ ,ç.W\ ü.a %75 J.l_y:. <) ~ ~i ~~J ~\ 

.[2]~~ ~lt\..bijl: LaJJ ~I ôft J)G.. 
.[3]_};:Jl '~··ôJ~\ <)wl:I~\ -

y~\o~ l.JÎ ~\w~\J ' b·all~~c..;Jlô~Yl~lw\2b·J\~ -
.[2]0.l::I~\ <) ~lyÎ c)tJl:J f'1\ _)ü.:J l.Jl~I ç.WI ~ ~ 

~ ç.~\ ~.A~ ,yjl5JI ~l: ù~ La~ l.JÎ y~\ 041 ~ 
wlj\_)J ô.J~j ~J ,4;9;\ rl->JÎ 04 ~)l: üfa ..lSl....a ~~Y~~ ~J .[3]~)1 
· t ·:-i Ll..ù --'I =-1 ·-< wl ·1 .s;;\ o~ · =- ..... ·:\\ =-1 ·- 'I :. .. , )1 ... UA Y; .... ~~~ . _)_r , UA~r..r ~~ ~J ~ ~ 

[l] · ... 1:.<'.\\ • .. .l%JI ~· .lllô.l%Jl.b~ · w-·-'lo~ ~· .. (wl.J .L:.I\ . (J:~:L>""'..... LB-l J .. -> UA . ~ .. Y J .. ~ 

/. 
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ü.....:....11, ~L...,H,.> ,kil IV , µ1 

:~,Jl.J#fl Jjlwa,jll -1 
:~~I ~Ul~-1-1 

6Uj l;L~fe (6) \AJ.l.c.J ~~I l;ljy.JI 0A ~~ ~ ~l.J~I o~ j4-Jj ~ 

~J' ~WI ylj.;JL: .J~'4 ~ ÙA 4-;k. J~I ~' ( wistar) _JI~~ ÙA 

t J~ ~IJ t.9\..l=illl J ~~I ù J__r-1; .) _,.1j ~ ,~.lJ ë~ ~Ll!'\ ~IJ 4J:H_jj 
6-' -.. \\ ë ·1~ w.l\ w\JI -·- \1 .... y~ y & ~ 

:~ül.;pJI cY~ -Ll-1 
: ~ ~ ~j ~?.! o~ w\JI~ t:;:.j.fJ ~ 

'i'J ~fa rl ~I l;lj_r.JI ~J' ~\Jj l;lj..?.-(2) lAIJ~J :ëJAiLlJI ~~I _ 

. ~ .)'G.. t:JkA 
~ wü.J-4....*: ~k.Jl ,.J •. o>Î, ~Uj l)lj_ni. (4)lAIJ~J :~~I ~~I _ 

( • .. · .\1 • .. 'il \_ .. .. -:\1 · 1 · - 11 • ) 4-i :..Î . WJ~J~ J ~J~. ~'i~~ ~ ~YJP- .. .,JJJ 

- :J.a.11 li:~ -2 
: eJibll lb. J:4 -'-2 

~\ri ë-4 ~U'JI l)lj..r.Jl ~l.l.i.llJ ~Lli r.iJi:i ~ ŒÎ. l.aJ:l (14) J.hyJI o~ ~IJ 
t~ c.)A ~J ol~ ~1~ 10 ~J 9 ~u1 0A l::..~ f"J:l JS 0u;'i1 L :.\•>~' 

Denver * p600 a 0.1 g 
:~I tl:i...>4-~ -2 

. :J.èJl~-1-~2 
~l;Jilî ~ w\J.JAy\ ~~I ~~I w\JI~ ~lbcj ~ J.hyJI o~ ~ 
0.1510.03mgJ-;Sfa. Marvelon ~I ~ (~I ~ YJ-Pi-) ~1_.;-li ~ 
J.L 2 ~ ~I~ jfe JSl o~IJ ~ J~ ' (levonorgestrel-Ethinylestradiol) 

. ~~I ô fa '-9~ ~ J:l _;bi.JI ~ WI 0A 
:~IJ~I J~ ai~! a:L~2-'-:-l-2 

· .. 'li '- · .. .. -:t1 4..J~ · .-: · ·· 'I wU · • 'I J - L - 4.!Li..QI .. ~Jj!--UI. rs-- 'i~ ~ .... J~ .J-4..N ~ • ~ 
4 __,~ ~ ~'4 '(gavage gastrique) ~I t3:!..;b l.F- t:;:.~'4 ùJ~ J~I J - · 
~.04\lô\Jijl ~J:i~JÎ Cfe'iÎ ~J~~~~J' ~~i Y~4~ 

.ùlj_r.JI w.JA 'iJ\ij <)t:llyJ 
· li :. Jl.i ... :. ,"-4,9 .. • .. .cl...ilc. • 1 ~ • 1 - ·- 'I ~ ·--:li ~ .... 
U'-"11. •• ('~~ ~~ (..}A ... U~ .t;:,~ .. ~J 

t~J ùl~I tsJiï 'iJWl ~.J..lJ ~I c.Sjb..A t_.)j ~'f"yJ:ll ~~YI yy,i'il 
. wü y. ~I J._,h.a ~ ~ 

t:;:.?.I ~ ülj...r.JI ùUJ 1:..4 f".fo ~ '~~î ~ô~ J.h_yJI o~ ~IJ J!J 

.~J~ ~~ c.S~ ülj...r.J! ~.fa ~'r.>:. JS 
:ù\j,>tJI ùlpl e-é=J ~IJA-3-~2 

wl~I 4-iyi..J l~J' Y-aJ:l ~I ~ ~~Î l;lj_r.JI l)ljJÎ ~LiA ~l.fo 
. 4-;k. J. c:> JI ~üill ~J 'ùUJYI 01' ~ l~ ~I 
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~l,~\-,11,~,k}I IV ,}..aA!I 

:4~.Jt-1' ~\y!.~\ 0,):!~4-~2 
• tt 1 • ·- • • • '1 :e,.y' ~~ ~' -

~.fa. j_r.JI ~~j 'JJÎ ~ ~ .4 J9i.J ~G.. JjL.u.J jl~H ~Io~~ 
( ~I ~ . · .. · jl\ - ·-- 'I Î ~I . b>. ll.\ .. ·- 'I) ~ ~ 1 • '~L .. . f' [~c.j ~ .J...) ~ ~ .. .. ...)~ •• ~ 

'-1....Uü\tl J ~·' 11•1 ~ ~ ~ ·- -:r1 a ô~WI ,-Wc. ~JI '- ~I oti , ~ ~a • .... ' ... . ... .... ~ ..,,,/ ~ • ~ .. ~....,,,,.---.--..J 

4krJI ~I c} \.+lG..jJ J.JW <i111 (tubes cappilaires) FI ô._.µ1 ~~)\ 
r.l.ll ~ ~~ y ~î y:iJ "'9~ c;:ill f'~) [ 1 ~1.J ~.JA~l ul ~4 9ill .J ~4 
~ly, ü~I _>+kJ r-~'11 ..lJc. .J f'~\ ~ ~ ~j.J D:!..J4*-\I ~ ô ~ ~ c;~ 
<.!J')L.'.j ô.l..A ~I o.:i.A ~ ~.J' ~~y~ c;i o__,~ t-W. 4'1~ u\j~ 

.( ~1)1 t~YI ~ üly <.!J~)~W 
·~\~Uu- ~ . .. . 

c;j..S_yJ\ j_;..kl\ j~ ~ l.Jlj_r.JI ~ c .. J<'l;..1." JI r.l.il t.l.a\..:JI ~Û')I ~_; 
o:ui ~_; ~ r-1~1 f'jJI üy_fi ~ ~YL:ll ~ ~j.J (centrifugation) 

.ô~k..JI ~î ~ 4-\.o.·'·"; ~l lA.AJI ~Y.J'ô_;:::'J\ 
:pi..\l\ ijs~ ~ :;~ ~ -[ 

:4 tflt.l\ ~pl -1 
~J-:_~ .. I ... JJ- .. .. Y 

:i~\-2 
. ü~yÎô~ ~~~j__,,~Wll ~~~~f'~\ jfi).::JI ~~~ 
~\ ~ 4~1 ~ ~l jfi_,l::JI JA (Glucose Oxydase) f':!Yl jY:..J ~ 
( AAP).J J~I ~ Jct4 ~~~~YI I~ ~~ .. (H2ü 2 ) ~ iJ? 116\tl r-WI 
~.l.-; y....Sy ~~\ ~ U ~(PEROXYDASE) ~j...Jj j_,....::.__, ~lu__, 
.r-WI ~ üLl:!_P.. &) ~I ~ c;j..J)I üfll r-l.6.c.l ~ J__,~I ( Quilloneimine) 

(Spectrophotométrie) ~~ j~ ~ly, (D.O) ~~I U\::6.ll (..}llüJ iillj ~ 
:~~ ~ji ~t:JI w:l~k..JI_, 

Glucose+ 0 2Glucose oxyd~e acide gluconique + H202 

2H202 + Phénol + 4 AAP Peroxydase • Quinonéimine + 4H20 

4AAP = Amino - 4- Antipyrine 
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:J.....:...1U~1_...,~1,~,kl1 IV,\:a.âll 

Tampon phosphate : pH =7.40 
Phénol: 

Glucose oxydase 
Peroxydase 
Amino-4-antipyrine 

Glucose 

lOOmmol/l 
lmmol/1 

~ 10000 U/l 
~ 600 U/l 

270 µmol/l 

lg/l -
100 mg/dl 

-~Ul.J\ ~ .. 3 . . ... ..r 

:(Rl)l ~û:W1 -Î-3 

: (R2)2 ~Ul"11-~3 

:~WI .J~l-4 

5,56mmol/l 
:~lb~~l-5 

.(Azoture de Sodium) f_.,~.J~I w.JjÎ 0-a (%0.1) 0-a JSî lj~ (1) Jc.Ll:i..JI -
. è:J ):l lj l ~ ~t.;. ~4-j ~L..i J ~ -

:~~l~~-6 
4..J..111 o~ , .. ,/iïJ' JJ;il <..::..i::..:.lJ r08-2~ La c.lfo :;_J _ _;.:i. 4.J.J ~ W)~Ll:i..JI ~ 

.~;/\ 4._i1.: ~ 'û .. . ..~ ...._ .. .) ~ 
:~l~l.i:i.A~-7 

~ '(2) Je~\ ei->_,->IJ. .)c ~Y y. LS. (l)Jc~\ ~ (2) Jc.~1 ~1~~ r~ 
.~YI~~ 15 JI~ __,J;:w 

·~Li!i.H-8 ·-·-
·r025 -20 ~ ~1J ~ 

. ~0 8-2 (.)A~~~ 
• ~ü..:=.ll -9 . . _ .. 

-~.?~ -

( 
:1-l .. 

p1 ~La), wü::~..i!J.J.J:l~ l.B...>~I) ...>:u~I ~ ~ J·::'ïA La~ - .JJ 
.lf~l ~\ ~.bµI If 

.céphalo-rachidien(LCR) ~WI JjluJI - .. 

1: 
/, t 
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~1, ~L,ll,0,kll IV ,t,a.àll 

: _;;Jt.l.Jt e _)A -1 o 

Jltl.05-0.70 lA..})411, ~I 

.J.:i/~150-70 
JI Jy ~5.84-3.89 

.J/t0.70-0.50 ef'WI JjL.JI 

.J.v t-L70-50 
.J!Jy ~3 .89-2.78 

:~1~~11 
~~\ o~\ cril-::9 j~ ~ ~ ~, ~.J~ 4Jb ~ Â.lA·'·" J\ ~_>b.l\ 

. ( spectrophotométrie 
. wl..i~I ü-<i ~~\ ~ ~\ ~ ~l.:JI Jclil.JI 

.(550 - 492) fa yw 500 = 4yJI J_,b • 
r-0 37 = ô)_p..ll 4.J~ • 

. ru:l ~~\ ~l..i..:..J\ = (Cuve) ~_p. • 

.( ~~\) c..,~'il Jc.1.Sl.JI j~I J~ • 
:~~l~w~I~ 

(550-492)fa yll500 4~\ J_,b 

r-0 37 ô)yJl~y 

. ~ l ~'°'JI :\..:..L..i..J\ (CUVE)~.?-

( ~ LlJ\) i...fa.~/i 1 Je w.J\ ·4-:?J1 . .) . ~ 

:;~k..JI ~l_}ljl ~LlJI 

Jal Jal J.a 1 ~\Je~ 

- - jl1_J~10 _µ.JI ~WI 

- _;J .J~lO - L:.wl:JI \...a.J 1 . .) .. 
.fl.J~lO - - ~I 

.~\ ü-a cJj\.!.) ~ ~ (D.0 )LS~I A.!ë3SJI \_fa~, ~l9:i.JI .)\~\ C~ r-.fo
_o.b.\ __, J..c.L..u o~ Js")71 c)c. ~ ~WJ\ c;4-il1 0}11- · 

/. 

..., ..., 

.) .) 

* 
* J .,. 
• 1-- . 



~l,Y\......~1,_,à-li IV ,t,a.âll 

=~~' ~.._fo -12 
D.O (dosage) 

D. 0 = x n g/l n= 1 
D.O(standaire) mg/dl n=lOO 

mmol/L n=5.56 
LI~I · . .< .-:1\ ~b. • ~ .. ~? ..rll. ~ 

:"bruke" A.li..)= ~~IJ c.S~I ~~I ~1-J 
. ~1 tj:W.J ~~ rfa.J ")ti..a ::i__r..." 01~1 ~ rfa

.( ~l)~I ()At 1 L;j.i -

(T.C.A)~ 0A ~10 ~L.a~-u ù.J~ ~IY. ~I ~ r-fa
(%20) ,,trichJoro Acétique,, 

. l..fjS_;JI .J_;bJl -~Ll1 ~ J~I tj3-

. <Yili 5 ;; ..l.o.1 ° ..V .J5 000 ~ ~ jS _).JI .J _).hl\..: r fa -
.<}\..hl\ .J~I ~ ~ -

-~~\~y ~i ÜA <)lb11 .J.#1 04 F (%95) J~I ()A~' SJ• ;_,; -

.wly ;;~ ~'W';I c.Y
<} ~~1 ~_;.; .(<Yti~ 5 ;;..l.J 0 ..V.J5000) 9w ;;Y l..fJS_yJI .Jp'-: r-fa -

. <}\..b.ll .J_,b!I ÜA ~ ~ . y ~'JI y.i 
~1 ÙA J~I ~l_r. '~~ ÙA ~y_; ~~I 4.:G'i __>biJI ~w1 ~L..:o~ rfa

_ô3l.ii _)S\ ~ J~I 
-~ L..: (48-24) :;.J.J r0 45 ~ (~1)1) (. ·)ü'll i.5~ ~ -

.ua\.;.1.11JI ~~\ l.JjY. r-fa-
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-. 1\..:J1 ·Lli V 1 _:11 
V. .JZ:: ~ 

,_.._. 

/, 

: eJilll1 lb. JA -1 

:;~l.!JI ~~1-LI 
( l) ~llll lb.JA ~ cj\~~\· w\JJÎ ~\~ :1 ~.J JJ~I 

SD±M 2 1 ~ {" 

4.74 ± 115.95 119.13 112.6 1 

5.37 ± 99.9 103 .7 96.1 2 

4.45 ± 99.75 98.9 92.6 3 

1.34 ± 98 .55 97.6 99.5 4 

5.45 ± 146.85 150.7 143 5 

5.80 ± 115.2 119.3 - 111 .1 6 

6.36 ± 118.5 123 114.0 7 

0.35 ± 126.05 126.3 125.8 8 

5.02 ± 131.85 135.4 128.3 9 

4.60 ± 134.55 137.8 131.3 10 

16.90 ± 143.05 155 131.1 11 

11.17 ±146.20 154.1 138.3 12 

14.21 ± 151.35 161.4 141.3 13 

13.57 ± 152.2 161.8 142.6 14 

22.67 ± 131.73 17.62 ± 122.68 SD±M 
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-- IW\ •t.J\ \Y-' _) r.' V~\ 

=~~l~~l-~1 
C t) rJiî.:ul lb.JA ~ w\j~\ wlj_jÎ ~I~ : I I ~.J J__g~I 

SD±M 4 3 2 1 IX f' 
11.81 ± 116 102_7 130 110.9 120.4 1 

8.88 ± 118.8 111.7 130.4 . 112 121.1 2 

9 .66 ± 124.45 114.5 137.4 120.6 125.4 
..., _, 

12.48 ± 123 .6 105 127.8 130_7 130.9 4 

9.95 ± 126.8 114.7 135.3 122.6_ . 134.6 5 

11.61 ± 132.27 115 135 .9 139.2 139 6 

12.77 ± 126.82 123 .7 111.1 141.5 131 7 

12.40 ± 136.37 127.9 119.4 146 142.2 8 

25 .28 ± 131.67 133 95 .5 149 149.2 9 

12.27 ± 140.9 131.2 129.6 149.2 153.6 10 

9.40 ± 146.2 138.9 138.6 149 158.3 11 

9.74 ±147.47 140.2 139.4 150.2 160.1 12 

9.25 ± 150.72 140.5 145.6 156.4 160.4 13 

9.24 ± 160.55 169.7 149_2 157. l 166.2 14 

± 116.3 ± 130.36 ± 138.17 ± 142.31 SD±M 
17.85 14.01 15.93 15.66 

/. 
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-_\\..JI •Ll\ 1-.:r.' Y{? 

~üll ~JA ~~i Wjjlt ~ ~ ~t ~' :III ~.J JJ~\ 

C;j_,ll~~~I~\ ~~I 

%31!.26 0~~1-l 

%38~40 ~~1-y 

ùJJll <) ~ ~I ~ 

: i====--~~---:3~8~.4~~~~~~~~~~~~ 

35 1 61.Le 

30 

25 

20 

15 
10 

5 

0 

~~ 

CJ Ï.~~1 

l!l ~I 

LSl, \ .. 

V~I 

.r19i:ill ~.JA ~\.fjÎ CJj)I c} p ~\ ~ ~)..foll o~YI :( 21 )~I 

c}~_,.Jl_,L;j)I c}oJ4-_)l~I ~~~ ~l_,4.b.._yJI o~ ~\:il~ 
GJlS ~ ()ayl ~ L;lj_r.JI L;j_, ~ ~J_;b ôJw_j ~ L;Î (ill'II'I )rJ.J J_,1~1 
GJlS ~ (%31.26 )J.lll ô~~I ·~ _,.,,..,. ,,)\ ~~ L;j_,..11 ~ oJyjll ~I ~I 

.~~I ~_J0?AJl (%38.40)~ .)Jij~~\ ~y:-a\l~ 
r c.:,I· ~IJ~ -.... 

180 J~ 

160 -
-~~ 

~ 140 
/~,/à/ 

~ 

120 
~ / ----100 - ...... ~~' -

80 --- -~~ 
60 

40 

20 

0 r\:- .t' 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

\. ... 

. ~~\ ~y~ L;ljy.J\ ü\j_,Î J.AA ~ :(22 )~I 
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1 

-. 1\..:.1\ ·t:.11 
i..r- -'?? VJ.,a.dl 

~j . L ÔjW . ~ 4.ji ~ (II) (I) .. .1 ~I . _j 4J .WI 'Will ·UJ1 . t.~ ~ 1 1 . .. ...F .. .) . .J l,J::J .J . ~ .J ~ cr ... ~ {)A 

~ ,_p'J. ~ 0-4 L.Jlj}ll ~ wL..olb..i;/I ~ ~ WÎ ~.J'L.w)I ê4 üj)I ~ 
le~ ~l: ~Ull ~~I ~ (02) r!.J j_r.Jl.J ,~\ ~~I ~ (01) r9.J j_r.JI 
~ ~1)1 ~~I ~ (03) r!.J j_r.Jl.J' &WI ~~I ~ (01) rS.J j~\.J,ô~LlJI 

. ~~I ~ .J-A? All 

: ~ •... ~11' J.h _JA!t -2 
:o~WJ' ~~' -L2 

Cé_) ~~\ ~_JA!t ~~i w\j~\ ülJ.JÎ ~\~:IV f!.J J.JJ+ll 

SD±M 2 .. 1 % .. 

r-
12.37 ± 112.25 103 .5 121 1 

13 .93 ± 120.15 110.3 130 2 

13 .36 ± 123.95 114.5 133.4 3 

17.46 ± 117.35 105 129.7 4 

14.64 ± 125.05 114.7 135.4 5 

1.4.77 ± 125A5 115 135.9 6 

1.41 ± 122.7 123 .7 121.7 7 

20.08 ± 113.7 127.9 99.5 8 

2.40 ± 131.3 133 129.6 9 

18.80 ± 117.1 103 .8 130.4 10 

2.12 ± 134.6 130.6 133.6 11 

5.80 ±135 .3 131.2 139.4 12 

3.04 ± 141.05 138.9 143.2 13 

2.12 ± 147.2 148.6 145.6 14 . 
0.84 ± 148.2 148.8 147.6 15 

.li: 

2.54 ± 147.3 149.1 145.5 16 

0.21 ± 146.15 146.3 146 17 
-

0.63 ± 146.75 147.2 146.3 18 

0.70 ± 147.9 146.9 147.9 19 

0.14 ± 148.6 148.5 148.7 20 

' 
31.52 ± 129.42 12.16 ± 135 .52 SD±M 

/. 
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~. I~\ •t:J\ 
i..r- J'(? vµ1 

:~.e?l ~~' -~2. 
:marvelon s:-~} lb.JA 

< t.) ~~' lb._;.J\ ~ w\j~\ 6U-Jl ~\~ : V ~..J J__,~, 

SD±M 4 3 2 1 /;; 1 

21.30 ± 131.62 101.6 142.5 150.1 132.3 1 

9.18 ± 147.9 137.4 144.8 150.2 159.2 2 

16.21 ± 150.02 171.7 147.9 132.4 148.1 3 

15 .96 ± 150.6 171.9 148.2 133 .2 149.1 4 

11.28 ± 158.4 175 152.6 155.7 150.3 5 

12.71 ± 166.67 179.6 157.1 . 154:) 175 .5 6 

10.80 ± 171.35 182.5 162.8 161.4 178.7 7 

13.24 ± 164.1 182.7 159.4 162.7 151.6 8 

14.24 ± 170.02 189.4 167.2 168.4 155.1 9 

15.01 ± 169.47 191.2 165.6 164.4 156.7 10 

17.21 ± 170.85 195.1 167.2 166.7 154.4 11 

17.32 ±173 .6 198.3 170 166.9 159.2 12 

17.09 ± 174.12 198.8 170.9 167.1 159.7 13 

17.58 ± 175.57 200.4 171.2 171.8 158.9 14 

17.95 ± 178.12 202.6 175.6 174.9 159.4 15 

17.58 ± 179.9 202.7 176.8 178.1 160 16 

16.84 ± 182.5 199.7 180 190 ' 160.3 17 

18.23 ± 184.4 204.2 182.1 190.6 160.7 18 

21.72 ± 188.2 214 185.6 192 161.2 19 

22.49 ± 189.77 215.9 187.2 194.6 161.4 20 

± 185.73 ± 165.73 ± 166.28 ± 157.59 SD±M 
26.62 13.62 17.65 9.57 
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' . . \ \,J 1 •t:.i 1 
lY-' Yr.' 

~\ ~jAl\ ~ü!ii ùjjl\ ~ ~ ~ ~\ :VI eiJ-.JJ~\ 
(%) üj)l~_;:üil~l~I 1 ~~I 

32.38 1 o~LlJI 

44.18 ~~I 

~~I ~I ~~ WJll ~~~I ~I 

50 
45 1 44.18 

40 
35~ 
30 +-----25E 20 
15 

1~8 
1 

!---------------- ·--·---- -· 

2 

B o.)ALlll 

·~' 

,~j), 

V J,a.dl 

-~=t~' ~JAl' ~ü!iî wJ,l\ ~ ~ ~' ~ ~\.;S:ll\ ;~'i\ :( 23)JSJJ' 

~ ~ ~IJ (VI'V'IV) JJl..l.;JI ~ ~J~IJ lliyJI olA ~l:jj J,îj 
tww.ll "Ll:l 1 · L · ~ ~ , · )1 oJL · · 1~ ·- 'I · 1 · î . _i ·~J . '- oJ\..i · ~ · l ~ .'; -'I • L. ..) ~ .. (.)A .. Y. u ~ u ..)j !..,?""' . .. ~ .. .) u .. ~ 
~ (o/o44. l 8) c)I~ w ..JJ! ~ ~~\ ~ ~ ~l: üj)I c) oJ4jll ~y.JI 

. o~LlJI ~ JA;:i.-~ ~ (%32.38) ~ ~\ o~ w..)Ji 

,,, o~./~lJ~ ' 180 

160 .... 

71;. - ~_.....,,~ 
140 

~._ /~ 
~ i . ~ 

120 
~ · / a-·-

100 .'- - j ....... ~~\ 
~ 

80 
,,.,.... o.lA.Lli!I 

-
60 

40 

20 

0 ,~~, 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
\.. 

~~' ~JAl' ~ w'j~\ w\JJi JJa.A ~: (24) ~1 

40 

-1-

• 1 

'Î 
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-. l\.J\ •t:J\ . IY-" .J(? . V j.,a.dl 

üj_,.ll ~ôJy)I J~ ü~ ~~ (VI~V'IV )Jsl~I ~Lill ~Y:JI ~\ ü-a 
~ )L: (20)~~1 f'~\ ~ 4J :i ~ ~ ô~l;)I o~ Wil: ~'l.J.a)I ~~~fa û.ilS 
~ Q";> Qll ~ . . - .=.. 'Il • • 'J : ~ . . 1 • YI . _j 1.::.A ... ~~\...b..j\ Uh....ui \...jjÎ • 

q. • .~~'-!.J~ ~~(.)_).J ~ . ~ 

.(~1)1 ~~\ ~ (2)~...r.Jl.J' ~hJI f'~I ~ (1) j__p.J\ ~)ôJALli.l\ 

~~\ ~ .J-o+all w\~~\ w\lJi ~ ~ ~\ ~I : VII ~J J.,g~\ 
6a ..... -:t\ ~ .• t, .. fAbl\ ~ ~ ..... ~ '...)- .J r- jA 

· ·__,li • _J#ill ~I ~\ (.)_) c.i3 .. • ~~\ 

46 1 

44 

42 

40 

. 38 

36 

34 

%38.40 ~~llhy~ 

o/o44.18 ~~llh~I~ ~~\~~\ 

' 1 

~Î.:i.l\ ~..>" ~~~\ ~~ OJJll ~ p~\ ~I 
~ ... -:t\~·· 11 -~ v-.J 

44.18 

~~ 

Cl (rlsi:lll 41.. ..H ~1 
.• ~ 41....r) ~~\ 

,~~\ 

~~\ ~.,.~ all 6.).Jl\ ~ ~ ~\ ~:· ,,m ~l_;S:i.11 Ô.1$.~\ :( 25 )~I 
. a.w ..... -:t1 ~ . & t\ .. fAbJ\ tl:.. . "' !. • ...~ '...)- .J r- jA ~ 

~~ üj_,.ll ~ _p ~\ ~I ~ôJl;j ~~).fi.'.lll ô..lAc.YI ~_)-l4 l.J.a 
~ ~ (%38.40) ~i:ill ~.JA ~ Wil: ~,~_;-JI ~ ~~\ ~ .>Q=? 4\l 

-~~1 lhyJI ~(%44.18)~1 c)} ~) 
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-. 1\.J\ •W)\ 
\,y;' .J{? V~1 

Ù~_;1>1J~ 
200~---=---------------~ 

180 ,---~=--~:=;=+=~~-+d~=-=----
160 1----:~.c______:'!!~----------

1401::;;~---------;;---;;;;:--k'.'.:=-----=~==--=---=-

1201-::::~~~~~~~i--~~~~~~~ 

100 1 • 
( - ·- -:1\) - ·- -:Il ~~~~ 

80 --a--

60 t-------------------

40-t-----,-------------------

20-r-----------------~ 

0-f--.--.-.-.-.--i--r--r--r-.---.-----.-.---.---.-...--.-~~ 

1 3 5 7 9 î1 13 15 17 ·19 
,~ 5,}\ 

~.)A~~~' w'j~ w'JJ' JJLA ~ :( 26)JS.-!J' 
-~~' ~jAl1.J ~bl1 

(~i:tll) ~~I 

· 1 . YI J~ . i ;;~L.J • . L . ~ (V,II) • .. l . ' - 'I lli t.~\ . t -~ ~'1 . """1 ~ • '-' .J.J ~ .. .) ~ U::' ~ ~ c.F ... ~ ~ l)-A 

~~YI~' ~i:lll ~~~.JliA~~I ~_,.JI~~~\ ~_,.~~4 
~1)1 r_H.ÎI ~ ~) ,p.'1 ~ ÜA ülJJYI J~ <} ü~li;.j'J\ ~ ~.».J )Lf.lc.'J\ 

(6 ·- -:l\ ~ · -'I · """1 ~ • rill .-·'I , -'!l:lll ~ · """1 ~ • ...~ ~ ~ (.)A f" ~ .J ï' _)A ~ 

/. 
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~. 1\..J\ ·t:..11 ..r- J(? V~I 

:e~•ui~~~~-3 
:ôJàw:J\ ~~' - l -3 

(J!i:_)~~\ ~~\ ~f'Jl\ ~~\~~\~:VIII [!.Jw~\ 

SD±M 2 1 % f& ~ 

0.07 ± 0.45 0.40 0.50 1 

0.07 ± 0.73 0.78 0.68 2 

0.03 ±LOI 0.99 1.03 3 

0.17 ± 1.03 1.15 0.91 4 

0.049 . ± 1.05 1.09 1.02 5 

0.13 ± 1.03 0.94 1.13 6 

0.35 ± 0.6 0.85 0.35 7 

0.32 ± 0.59 0.82 0.7 8 

0.81 0.23 ± 0.87 0.31±0.75 SD±M 

--- :~~,~~' -~3 
(Jlf:.) ~~\ ~~\ ~ f'~\ <) ~\~~\~:IX [!.J J.J~\ 

SD±M 4 3 2 1 ~ 
0.06 ± 0.56 0.64 0.58 0.60 0.45 1 

0.11 ± 0.89 0.92 0.86 1.02 0.76 2 

0.21 ± 0.66 0.79 1.07 0.60 0.98 3 

0.11 ± 1.13 1.27 1.15 1.07 1.02 4 

0.13 ± 1.32 1.32 1.50 1.2 1.25 5 

0.12 ± 1.48 1.40 1.61 1.36 1.54 6 

0.14 ± 1.54 1.48 1.70 1.38 1.62 7 

O. 16 ± 1.58 1.50 1.74 1.39 1.70 8 

1.17 0.33±1.16 ± 1.27 ± 1.07 0.44 ± 1.116 SD±M 
0.43 1.32 
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-- l\.,J\ ~t:J1 .r. .J?? 

µ\_Y.!=:> j ' 

1,8 c-=----~;=:::;~= 1,6 G 

::: 1 L~ ~ 
__.,,.-

1 . ~ ' 

::: 1 /?' \ . 
0,4 ...J_...;:___ __________ _ 

0,2 

~ô.làWJI 

-Q-~~I 

0 \L:î;, 
1 2 3 4 5 6 7 8 

.~~I ~JAll ~ 61~._P..ll ~J ~. _;S..wJI ~ ~ :(27) JS-!JI 

~) ~)l.j ( xr_, VIII) J_,1~1 ~ ~_,~I ~l:illl_, ( 2.7)~Y:JI ~I ü-.a 

Vj.,a.dl 

o~ LI.il: ~,:i .2!.!~I_, ô~~I c.:;\j ~ ~.iJI j_,..s ~ ~ ~ ô ~ ôJl_;j ~ 

~ ~J.l ~~ lAÎ '(tl.05)-: û.JJ! .~I_, ~l:JI ~~I ~ 4J tlSJ) ~ ~I 
..)fe-' ÛA ~fa' (tl .58) ÛA\.'.lj\ ~~I ~ 4J :i AJS fa.Î ~Io~, .. ,\'? •u iii ~_r.i:JI 

• \...i::...j'i\ l.lA ~~ .l.9 ' (t. 0. 86) J~ ~ ~ ~I -·'I . _g ~ • ~I (_}iQ • -' • • .. ~ ~ '-:?"" . .. (_}iQ 

(t0.60)J~~~ '(8)J(7) ~~I ~~j_,ô~W\ ~~I ~y~~ 
-~Jill~ (t0.59)-' 

:15~1 ~~I ~ ~~4 
([:1./f;) ~~I œ~I ~J:J~ :.X ~JJJ~I 

~~IJ o.làWJI ~_,.~t.U ~ œ~l 4-1:~ 

~~I oJàWJl~~I 

~ ~~I 
1 

0.19 1 
0.22 0.30 2 
0.16 3 
0.19 0.30 ..l::wijWI 

ü..,j\S :i .!!.!~\ ~I ~ <.j~I ~_,<.21..,.\\ ~ ù~~)W (X) J~l ·ü-.a 
~'(tt/t 0.19) J~ <.jÎ ,~\ 0-.a (tllt0.22 ~1 tllt0.16) 0H La c:_,l_.>1j 

.(tlltü.30)-u~ u\S ~Llill ~~1 ~ft::l;JI ~ 
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~WI VI.µ\ 

, ~hl .WLl ~.t'y! ~I ww .. 11 Â...li .~ ~19ï.t~ · -11 . .. w t - 11 • ~ · • 1 
i...;; , ~- .. ~ .. • .JA~ .. JA..r u~. (_).A:::....l ~ .. u, 
~ ùyWjl 4-91~1 ~ ÜA ~\ o~ \.rwilJJc}J .[2]fa\..:JI ~j ~ 6~ .)SYI Jjh.i)I 
~ wl~Y..fal rÂY.~J, lab~ r.ÊY.~I ~ ~)\ o4J ~~\ _):})\ 

~l::.. 

• '·~ · • 1.:..~ o~ Ll:i.ui\ J ' Üj · \ - ~ ~ J ~ u 
ülS (.BÎ ( 22,21) ~Ylj (III' II'I) Jjl~I ~ J..iJ~I ~WI ~y ~Üj 
wwl~l 0\j) ~oJyj ~, rJlc~i ~ 0jJ~o~~~l..S~ 0\jy:J\ 
o/o 38.40 y Ji9J 0j)I ~ ôJyjll~I ~\ ülS ~' d)\ Jj..JA: ~~\ 
~ oJyyl o~ ~ J' o~LSJ\ ~ ~ %3 l .26y J.JS:i ülS ~ ~~I te~ 

(T.G) ~:f:JI wl~JJ'"Jh.\1 ~i ~\~ ul_ji..~ ~ ~ ~l.bJI ÜA ~WI l.B~ 0J)I 
ÔJyyl o~. [27] 1.5ftÎ ~ ÙA 0\j_p,JI o~ yJ ÔJyjJ' ~ ÙA ~.l\I ~\ 1.5~ ~ 

-·'I. _g (1 )j ·- 'I) ô~LSJ\ ~ --- .1\ ·1~ · r:. (.'.Jli..:::i\..bJ';l\· · ·y · · ·· 't~·ï-~À\ r~ ~ ~ ~ u .?.- \..)-"" • ~ ~ ~ L>4 ~ J 
& li.JI r~\ c) (l)jfa.1) ~~\ ~~I 0\j_r...J' (~t:i.11 r~I ~ (2)jfa.\ j (:.Jt:ïl\ 

.(~WI r~I ~ (2)j_r.J\J 
~'il (VI' V 'IV) J l.l:JI . j ~ - -11 6 ·- ~ 1 1 ~ · -'I · ·w ülS L..ù.ii J j . (.,?" _,-..i ..... ~ ~ ~ ••• 

ta\..c ~ · · -11 . À ojl..ijll ~ · -'ëï\:D\ ~ ·ti:J .:ï A ·~ ( -24 ,23 ) . . UJY. c.,?" .. •• 04 \ Y~ -'1r:' 

~ ~\ 0\j _;;J 0j)I c} ôJyjll ~pl 4uilll 0~ k)l..j (VII) J_,~I ÜA ~ 
01 jjÎ ÔJyj ~ ~ J\ia %5. 78 l&i J.JS ÔJyY. tf.Î %44 .18 ül: ~~y , .. '.19: ~~\ 

o/o31.26) %1.12 y~~\ ~yJJ J)G. 4Jjj j\jjJ <iJI ô~~\ te~\ 0\j_r... 
l.JÎ ~J (student) ).~;;..\ Jl,Q~:wit.u .(~~\ tb.~I J)G. %32.38 J ~WI ~Y J)l;.. 

.(0.05)tSµ1 ~ ~ °JJ';lJ ~ ~jl.JI ~ ~_)11 
, ~W,j cs6( ~I ~ y~) ~fo'll ~\ ww y~\ _>;J~ l.Jj)I ~ ôJyyl o~ ~ j 

[28] . ~~\ - .... ~,\ . .. . ,_ (TG) .. d.~\ ~Ll.J : ... ~l::.. ~ 9,,, JI · .. l 'èll..JI . ~ e:..~ i..S~ es- . U.r . ~ J r~Y. ·· 
~WI ~ LA_E\:j ~ 0-4 ~ èJj_,JI ~ ~foYI ~J'" ·,..,J\ wLly~I _EU ül . 

( X' rx'vm )Jjl~I c} ~.,JI ~Jll jfi}.i:. ~~ ~Üjj ,~9,1.; _ J\ ~.ÊY.~I 
. . ~\j~~IJŒ1~(27) ~lj 

'(J/tl.17) J~ ~~\ ~~l (Jl~_r.. rJ ~ jfi}iJI ~ 0~ w~J ~ 
r~I ~ (J/t0~56) J~ ~lS ~,~__?.:JI ôJ.All ~j ~ yJfa y.ui\..:ûj ~\ o~ 
&.LuiÎ ~~ ~ '-$ Î U=a.yJI o~ ~~ ~ J!tl.58 J~ ~j ~y..:;.ll tb.yJI ÙA J_;y1 
~ rJJI J_,.$.)i:. J~ 0t.S ~1 o~Ll.JI ~~1 )Y:.~ ~1 ~y~ ~h..JI ~ 
U';lJ AJ ~_fa.JI 0:H ~_;-9.ll d~ 4J r)~'j\ (student) ).~.;,\ ~l:J. J/t0.81 

.(0.05) 1.5~\ ~ ~~ 
__»i:.U ~ ' ~~\ ~\ 0\j_r.i. .l.lc. r.JI j.,S ~ ~ ~ ô ~I oJyyl o~ ùJ 
j_,.$.~ t-iJ ~ ~ ~Î ~ ,û\J~Y.fll r.ÊY.~ ~ ~'}\ Âyui?\\ ûwy~I 
[6] t.i~ YI · ô · .. < w~ J ·Lli 'WlLi ,t.i ·- ·:11 wLll a •A .~ ojw · 1 • -"' i ·· . L · J.ll . .. UA ~ .. J <.,r .J ·~ ~ -~ .. J ~ 0~ r 
't0 . 19yû..J..U~I J:.l· J:.1~\ lc~l 0\jfeJ.jc,~~I ~~\ ~j~J 
't 0.3Y J.lli û3ts: ~1 ô~Ll:JI ~r.;~I ~~1t-44JJLi4 Â ·as> ·1~ ~I o~3 
~y~ lla.·!111 J\ 4J'" ;?\\ ûLly~I oll 0~ ~ ~~\ ~~\ ~ ua\.i;..j'J\ I~ 
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~\.l.J\ VI~I 

1 , h h 1 . ·1 :. dj~ . -< .L 1\ • .. 1 ~ 1 - :. , .. . 1 - 1\ G ycogene p op ory ase r.t.)-l, ~ -J ' ~ ~ f' ...J;:J Y. .. u-;::- y _J-J ~ c. .~ 
. t....:;j\ ~ - -- -" ~L) ~ . .<'..L 1\ .... <:'.-: ~ [3 ]~I . _<'..L WI .,, ..... 
o~ .~~· .. ~ y~~ ~u__,..... ... ; ~~f'~~.. 9'I 
~ _)~-J e,sSL5JI _)~~ ~ .__;.#-~ J. ,., ... , "li ~ ~I ~ ü~ ~.J JU19:l-J '( ~~\ .J · 

J.Jb lit' 
~ ~ _)1.:3Ï 4J ( üw y:.~\) y~\ o~ l.JÎ ~ (.5 _?.Î o y .JS y ~tùl\ o~. .. -;t 

. .JJ\ .. \ .J.lAl .<I\ • .. 1 ~ . ' ,_,;L . UÎ' .J w _) .. Y.J-"-' f' ...J;:J Y. .. . ,.-• r 

/. 
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/'.' 

ûl Q , l a.l\ 

:( vr..,iII)lJ::l _,~I ~ èJj)I ~ ~~_il.JI ~I y~~~ 
pJibll ~ jA -1 

:o~W'.JI -~~l -Î-1 
100 X 36.25 100 115.95 

=X <==::i 

115.95 

o/031.26 = X <==i 

lÜÛ X44.55 
=x <==i 

116 
%3 8.40 =X <==1 

lOOx36.35 
=X <==i 

112.25 

o/032.38 =X <==1 

lOO x58.15 
---- =x <==i 

131.62 

%44 .18 . = X <==::i 

X (115.95-152.2) 
X 36.25 

:~~\ ~~l -Y-1 
100 116 

X (116-160.55) 
X 44.55 

=~~,~~1-2 
:o~L!JI ~~1 Î-2 

100 112.25 

X (112.25-148.6) 
X .--~~~~~~- 36.35 

:~~,~~l-Y-2 
100 131.62 

X (131.62-189.77) 
X 58.15 

' 1 

1 
f 

1 

-1 

1 
• 

,_ 

j 
1 

j 

1 



DA 

~~\ 

~~\ 

M 

132·44 
168•82 

~\ g , ' ~\ 

: (test de student) ûjJ~ .J~I 
~~'j\ ~\_).ll\ 
~ ' 

.,,. .,.. ..... 

V 

222-20 
423~71 

40 
80 

95 'p = 1 - 0 : (.5 ~\ 93,t= 9 :~~\ 4l1 
%95=~1~ 

1 p ~ 0, 05 ~ 5% 1 

.(~~ ~;/.:i Jj tjÎ) s :4:>2îi\\ 

,,-; 

,... 
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1 
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* ~_y-\\.: ~\_;JI ~1j * 
. µ1 ~l J ~~\ --.Qj\J;_,i\ ü.a .J~ ûw y;-*11 .-c; Jts.JI LJ:l~I .llt..ul : [ 1] 

.178 '177:L)-Q 
.120: L)-Q.c;ëlll ,=-,.,,;J\.lY1.JL.J\ ~\ .~Î ~\ o~ .t:H)I .J.JY. : [2] 

r~ ~ .~WI ~~I ç.~\ .Ùui.J:1-.J~ ~ ,1..4l\ üb)I ~ _y.c. :. [4] 
.(2002).~L:û11 ~.)~)71 ~~ .~1.))1 ~- ~1::.\rl '*)foJ 

. 329,324,322,321,259,258,34,24,9,7 :L)-Q 
.(1996) .ç.~\_ .J~I y:;c ~~ wl_J~ .~~I ç.~\ .~ ~ .llt..ul :[5] 

.416,3 75 ,3 74,364,362,355,353,1 oo,87 ,80,79,9,7: L)-Q 
w' · =- 11 ~· ~YI -.....ij\.b' -"- L.i.::i..)~I 11 • • 1.:9 =- JlaS · [6] . ~ - .JA .ç. J 1 ... .. .. ·r.F y ~J _)-Ul • 

. 314,313,102,100,95,94,93,41,40,39,7 :~ .(1995)~\..;JI 
,168 '167 :L)-Q (1990).ê:ljfllJ ~ _fo}I ).J.~~I ç.~l.)fe Jjl.c: [7] 

.321 ,320 '191 4175 ,169 
J ~ ~\ )j ~\.))\ ~ .~~\ ç.~\ .~Î ~ ~ ~i .)_;s~1 : [8] 

- . . 108 '11 : L)-Q .( 2002) ·ê:ljfll 
~I) ë:ljfllJ ~~_y.il )~1 .~~I ç.~\ w~L..iÎ .~\.J ~I ~ ~Î : [9] 

.581 ,572 ,569 '189 '187 ,185 ,183 '175.(2000) . (~JYI 
CY. ~jS_yJI ~li.JI .~\..;JI wl.c~I ù1.J:1j .~~\ ç.~\ .~1 ç.~ : [10] 
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Résumé 

Les hormones stéroïdiennes ont des effets sur l'augmentation du poids. Donc 
il y'a des effets anabolisant au niveau de tissu lipidique, à partir de la transformation 
hyperglycémie de l'alimentation en triglycérides, et l'augmentation de la 
concentration de glucide dans le sang, cette dernière dûe au catabolisme des 
substrats énergétiques (glycogène de foie). 

Summary 

Hormones stéroïdienneses have effects on the increase of the weight. 
Therefore him y'a of effects anabolisants to the level of cloth lipidique, :from 
transformation hyperglycémie of the feeding in triglycérides, and the increase of the 
glucide concentration in blood, this last owing to the energizing substratum 
catabolisme (glycogène of liver). 


